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Lonice C. Barrett, Commissioner 
Environmental Protection Division 

Harold F. Reheis, Director 
404-656-2833 

September 11,1995 

CERTH?IED MAIL - RETURN RECEIPT REQUESTED 
I_ 36Y (Ijpd oz7 

Commanding Officer 
Naval Submarine Base 
1063 USS Tennessee Avenue 
Kings Bay, Georgia 31547 

Rer Hazardous Waste Facility Permit Modification 

Dear Sir: 

Your application for modification to tha Haz‘ardous Waste Facility Permit for 
the Naval Submarine Base Rings Bay has Keen. reviewed ard approved in accordance 
with the provisions of Section 391-3-l I-. ll( 7 j(d) of the Georgia Rules for Hazardous 
Waste Management. Enclosed is your copy of the cover page and the one chaaged 
page of the Permit, Number HVV-014(S)(2), amended as requested. The expiration 
date of the permit remains as originally issued, September 29, 1999. 

The public notice period expired without comntent from the public, so no 
changes have been made to the permit heyorad your request. 

If you have questions or need further information, please contact Billy 
Hendricks at (404)656-2833. 

Sincerely, 

Harold F. Reheis, Director 
Environmental Protection Division 

cc: Capt. J.R. Allen, P.E., DPW, Qubase 
File: Subase (R) 
R-\BILL.Y\FACILlTY\‘SlJBASE\NSB9ll.PhIT 
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PROTECTION DIVISION 

AMENDMENT TO 

HAZARDOUS WASTE FACILITY PERMIT 

Amendment To Effective Date 
Permit No. HW-014(S)(2) Of Amendment Waf95 

In accordance with the provisions of the Georgia Hazardous Waste Management 
Act and the Rules, Chapter 391-3-11, (as amended through December 26,1994 ), 
adopted pursuant to that Act, Permit No. HW-014(S)(2) issued on 9129189 to: 
Naval Submarine Base, Kings Bay, Camden County, Georgia GA4170090001 

Storage of 68,200 gallons of hazardous waste in containers. 

Is hereby amended as follows: 
Redesign hazardous waste storage 
hazardous waste in containers. 

building and reduce permitted capacity for storage to 59,840 gallons 

Dock, and add Site 2, Fire Fighting Pit. 

Reason for Amendment: 
Request of Permittee 

with this Amendment is hereby ordered. 
and compliance 

Director 
Environmental Protection Division 
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ENVIRONMENTAL PROTECTION DIVISION t . :‘- : 
HAZARDOUS WASTE FACILITY PERMIT 

Permit No. J3J-O14(S) (2) Facility I.D. No. GA4170090001 

In accordance with the provisions of the Georgia Hazardous Waste Management 
Act and the Rules, Chapter 391-3-l 1, (as amended through Feb. 1, 1988 ), 
adopted pursuant to that Act, 

Naval Submarine Base 

is issued a Permit for the following: 

Storage in containers of 68,200 gallons of hazardous wastes 

at the following location: 
Building 6020 
Naval Submarine Base 
Kings Bay, Georgia 31547 

This Permit is conditioned upon compliance with all provisions of the Georgia 
Hazardous Waste Management Act, the Rules, Chapter 391-3-11 (as amended 
through Feb. 1, 1988 ) adopted pursuant to that Act, and any other 
condition of this Permit. 

This Permit is subject to revocation, suspension, modification or amendment by the 
Director for cause including evidence of noncompliance with any of the above; or for 
any misrepresentation made in the application(s) dated Nov. 5, 1988supporting 
data entered therein or attached thereto, or any subsequent submittals or supporting 
data; or for failure to disclose fully all relevant facts; or when the facility poses a 
threat to the environment or the health of humans. 

This Permit is further subject to and conditioned upon the terms, conditions, 
limitations, standards, or schedules contained in or specified on the attached 

11 page(s), which page(s) are a part of this Permit. 

“errnit Issuance Date: Sept. 29, 1989 
Permit Termination Date: Sept. 29, 1999 



c Georgia Department oi NcJturul Resources 
205 Butler Street, S.E., Suite 1252, Atlanta, Georgia 30334 

J. Leonard Ledbetter, Commiutoner 

404&X6-3600 

Canmanding Officer 
Naval Submarine Base 
Kings Bay, Georgia 31547 

Dear Sir: 

Re: Hazardous Waste Facility Permit 
Naval Submarine Base 

In accordance with Condition I.A.5. of your existing Hazardous Waste 
Facility Permit, Number HW-014(S), and for the cause of your request for major 
modification to that Permit, said Permit is hereby revoked and reissued. The 
new Permit Number is HW-014(S)(2). No comments were received during the 
public notice period for this permitting action. The final permit reflects 
minor changes made by the EPD in the wording of the draft permit. This permit 
is effective upon issuance; however, it is subject to appeal for a period of 
thirty days following issuance. 

The permit contains specific operating and monitoring requirements which 
must be met. Attached to the permit is a copy of the Georgia Rules for 
Hazardous Waste Management, which will be applicable during the ten (10) year 
life of the permit. 

Should you have questions concerning this permit, please contact Mr. Billy 
Hendricks at 404/656-2833. 

Sincerely, 

jitie* 
Gunmissioner 

JLL: bh 

Enclosures 



Permit Number: HW-014(S)(Z) 

Naval Submarine Base, Kings Bay, Georgia, GA4170090001 is hereinafter referred 
to as the Permittee. 

SECTION I. GENERAL PERMIT CONDITIONS 

A. Scope and Effect of Permit 

1. 

2. 

3. 

4. 

5. 

6. 

The Permittee is allowed to store hazardous waste in accordance with 
the conditions of this permit. Any hazardous waste treatment, storage 
or disposal not authorized in this permit is prohibited. The 
Permittee must comply with the Georgia Hazardous Waste Management Act 
and the Rules for Hazardous Waste Management, Chapter 391-3-11, which 
Rules include certain portions of the Federal Hazardous Waste 
Regulations (found at 40 CFR 260-264, 266, 268-270, and 124). Where a 
citation to the Federal Regulations is made in this permit, it refers 
to the specific regulations adopted by EPD. 

The issuance of this permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor 
does it authorize any injury to private property or any invasion of 
personal rights, nor any infringement of Federal, State or local laws 
or regulations. 

Compliance with this permit does not constitute a defense to any 
action brought by the Director under Section 18, Emergency Powers, of 
the Georgia Hazardous Waste Management Act, O.C.G.A. § 12-8-75, as 
amended. 

Nothing in this permit shall be construed to preclude the institution 
of any legal action under Section 3008 of the Federal Resource 
Conservation and Recovery Act or under the Georgia Hazardous Waste 
Management Act, O.C.G.A. §§ 12-8-81 - 12-8-82, as amended. 

This permit may be modified, revoked and reissued, or terminated for 
cause as specified in Rule 391-3-ll.ll(7) and 5270.41, 270.42 and 
270.43. The filing of a request for a permit modification, revocation 
and reissuance, or termination or the notification of planned changes 
or anticipated noncompliance on the part of the Permittee does not 
stay the applicability of any permit condition. 

The provisions of this permit are severable, and if any provision of 
this permit or the application of any provision of this permit to any 
circumstance is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 

6. Management Requirements 

1. The Permittee shall give notice to the Director at least sixty days 
prior to any planned physical alterations or additions to the 

-l- 



Permit Number: HW-014(S)(2) 
Naval Submarine Base 

permitted facility or of any planned changes in the process generating 
the hazardous waste which changes might affect the performance of the 
permitted facility. 

2. The Permittee shall maintain at the facility until closure is 
completed and certified by an independent registered professional 
engineer, the following documents and amendments, revisions and 
modifications to these documents: 

(a) Complete copy of this permit and permit application 
(b) Waste Analysis Plan 
(c) Personnel training documents and records 
(d) Contingency plan 
(e> Closure and post-closure plans 
(f) Operating record 
(g) Inspection schedule log 

3. All amendments, revisions and modifications to any plan, equipment, or 
cost estimates required by this permit shall be submitted to the 
Director for approval and permit modification as necessary. 

4. When the Permittee becomes aware that the Permittee failed to submit 
any relevant facts in the permit application, or submitted incorrect 
information in a permit application or in any report to the Director, 
the Permittee shall promptly submit such facts or information. 

5. The Permittee shall at all times properly operate and maintain all 
facilities which are installed or used by the Permittee to achieve 
compliance with the conditions of this permit. Proper operation and 
maintenance includes effective performance, adequate funding, adequate 
operator staffing and training, and adequate laboratory and process 
controls, including appropriate quality assurance procedures. This 
provision requires the operation of a back-up or auxiliary facility or 
similar systems only when necessary to achieve compliance with the 
conditions of this permit. 

C. Monitoring and Reporting 

1. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity. The method used to obtain a 
representative sample of the waste to be analyzed must be the 
appropriate method from Appendix I of 40 CFR 261. Laboratory methods 
must be those specified in the most recent editions of Test Methods 
for Evaluating Solid Waste: Physical/Chemical Methods, SW 846; or 
Standard Methods for the Examination of Water and Wastewater; (or an 
equivalent method as specified in the Waste Analysis Plan). 

-2- 



Permit Number: HW-014(S)(2) 
Naval Submarine Base 

2. The Permittee shall retain records of all monitoring information, 
including all calibration and maintenance records and all original 
strip chart recordings for continuous monitoring instrumentation, 
copies of all reports and records required by this permit and records 
of all data used to complete the application for this permit for a 
period of at least 3 years from the date of the sample, measurement, 
report or record. These periods are automatically extended during the 
course of any unresolved enforcement action regarding this facility 
and also may be extended at any time at the Director’s discretion. 

3. Records of monitoring information shall include: 

(a) The date, exact place and time of sampling or measurements 
(b) The individual(s) who performed the sampling 
(c> The date(s) analyses were performed 
(d) The individual(s) who performed the analyses 
(e> The analytical techniques or methods used; the method of sample 

preservation; and quality assurance methods 
(f) The results of such analyses. 

4. The Permittee shall report to the Director or his representative 
orally within 1 hour from the time the Permittee becomes aware of any - 
circumstances resulting from the operation of the hazardous waste 
management facility (including periods of noncompliance) which may 
endanger health or the environment. This requirement includes, but is 
not limited to, any release or discharge to any environmental medium 
(including releases or discharges contained in a secondary containment 
structure) of any oil, hazardous material or hazardous waste, or a 
fire or explosion. 

The description of the occurrence shall include: 

(i> Name, address and telephone number of the owner or operator; 
(ii) Name, address, and telephone number of facility; 
(iii) Date, time and type of incident; 
(iv) Name and quantity of materials involved; 
(v> The extent of injuries, if any; 
(vi> An assessment of actual or potential hazards to the environment 

and human health outside the facility, where applicable; and 
(vii) Estimated quantity and disposition of released and 

recovered material that resulted from the incident. 

5. Within fifteen days of becoming aware of any reportable incident as in 
C-4 above, the Permittee shall submit a written report of the incident 
covering the following: 

(a> Description of Occurrence as in C-4 above 
(b) Cause of occurrence 
Cc> Period of occurrence, including exact dates and times 

-3- 



Permit Number: HW-014(S)(2) 
Naval Submarine Base 

(d) Time occurrence expected to continue (if not already corrected) 
(e> Steps taken or planned to reduce, eliminate, and prevent 

recurrence. 

6. Reports of compliance or noncompliance with, or any progress reports 
on, interim and final requirements contained in any compliance 
schedule of this permit shall be submitted no later than 14 days 
following each schedule date. I-- 

7. The Permittee shall report instances of non-compliance, other than 
those described in conditions C-4 and C-6, quarterly on April&5 
(covering January 1 - March 31), July 16 (covering April 1 - June 30), 
October 15 (covering July 1 - September 301, and January 16 (covering 
October 1 - December 31). The report shall cover the information 
requested in condition C-4 for each incident. 

8. All reports or other information requested by the Director shall be 
signed and certified according to the requirements in s270.11. 

D. Responsibilities 

1. Right of Entry. 
.- 

The Permittee shall allow the Director of EPD, the 
Regional Admuxstrator of EPA, and/or their authorized 
representatives, agents, or employees, upon the presentation of 
credentials and other documents as may be required by law to: 

(a) Enter at reasonable times upon the Permittee’s premises where a 
regulated facility or activity is located or conducted, or where 
records must be kept under the conditions of this permit; 

(b) Have access to and copy, at reasonable times, any records that 
must be kept under the conditions of this permit; 

(c) Inspect at reasonable times any facilities, equipment (including 
monitoring and control equipment), practices, or operations 
regulated or required under this permit; and 

(d) Sample or monitor, at reasonable times, for the purposes of 
assuring permit compliance or as otherwise authorized by the 
Georgia Hazardous Waste Management Act, any substances or 
parameters at any location. 

2. Transfer of Permits. This permit may be transferred to a new owner or 
operator only if it is modified or revoked and reissued pursuant to 
§270.41(b) (2) or §270.42(d). Before transferring ownership or 
operation of the facility during its operating life, the Permittee 
shall notify the new owner or operator in writing of the requirements 
of 40 CFR Parts 264 and 270. 

-4- 



Permit Number: HW-014(S)(2) 
Naval Submarine Base 

3. 

4. 

5. 

6. 

7. 

8. 

Duty to Comply. The Permittee shall comply with all conditions of 
%is permit, except to the extent and for the duration such 
non-compliance is authorized by an emergency permit. Any 
non-compliance with this permit constitutes a violation of the Georgia 
Hazardous Waste Management Act and is grounds for enforcement action, 
permit termination, revocation and reissuance, modification, or for 
denial of a permit renewal application. 

Duty to Reapply. If the Permittee wishes to continue an activity 
regulated by this permit after the expiration date of this permit, the 
Permittee must submit a complete application for a new permit at least 
180 days before this permit expires. 

Need to Halt or Reduce Activity Not a Defense. It shall not be a 
defense for a Permittee in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to 
maintain compliance with the conditions of this permit. 

Duty to Mitigate. The Permittee shall take all reasonable steps to 
minimize or correct any adverse impact on the environment resulting 
from non-compliance with this permit. 

Duty to Provide Information. The Permittee shall furnish to the 
Director, within a reasonable time, any relevant information which the 
Director may request to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this permit or to determine 
compliance with the permit. 
Director 

The Permittee shall also furnish to the 

permit. 
, upon request, copies of records required to be kept by this 

Anticipated Non-Compliance. The Permittee shall give advance notice 
to the Director of any planned changes in the permitted facility or 
activity which may result in non-compliance with permit requirements. 

E. Definitions 

For purposes of this permit, terms used herein shall have the same meaning 
as those in 40 CFR Parts 124, 260, 261, 264, 268 and 270, unless this 
permit specifically provides otherwise; where terms are not defined in the 
regulations or the permit, the meaning associated with such terms shall be 
defined by a standard dictionary reference or the generally accepted 
scientific or industrial meaning of the term. 

1. Land Disposal Facility: A facility that uses a surface impoundment, 
landfill, land treatment or waste pile unit to manage or dispose of 
hazardous waste pursuant to §12-8-66 of the Georgia Hazardous Waste 
Management Act, as amended, and §3004 of RCRA, as amended. 

2. Hazardous waste or hazardous constituents for the purpose of this 
permit are those substances listed in 40 CFR Part 261 Appendices VII 
and VIII and Part 264 Appendix IX as revised or superseded. 
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Permit Number: HW-014(S)(2) 
Naval Submarine Base 

3. 

4. 

5. 

6. 

Solid Waste Management Unit: Includes, but is not limited to, any 
landfill, surface impoundment, waste pile, land treatment unit, 
incinerator, injection well, tank (including storage, treatment, and 
accumulation tanks), container storage unit, wastewater treatment 
unit, elementary neutralization unit, transfer station, or recycling 
unit from which hazardous waste or hazardous constituents might 
migrate, irrespective of whether the units were intended for the 
management of solid and/or hazardous waste. 

Release: Any spilling, leaking, pumping, pouring, emitting, emptying, 
discharging, injecting, escaping, leaching, dumping, or disposing into 
the environment of any hazardous waste or hazardous constituents. 

Contamination: The presence of any hazardous waste or hazardous 
constituents in a concentration which exceeds the naturally occurring 
concentration of that waste or constituent in that geographical region. 

Corrective action for prior or continuing releases from solid waste 
management units as well as for other releases as described in 4. 
above: Vorrective action" as provided for in 40 CFR s264.100, and 
other remedial actions for any environmental media as deemed 
appropriate by the Director to protect public health or the 
environment. 

F. +... .,\I Conditions Related to Compliance with General Facility Standards 
j. (40 CFR Part 264 Subparts B, C, D, E, G, H) 

1. The Permittee must follow the procedures and plans described in detail 
in the permit application dated November 5, 1988, as amended, which 
are hereby incorporated by reference and include at least the 
following: 

. Waste Analysis Plan Section C 

. Contingemy Plan Section G 

. Inspection Schedule Section F-2 

. Closure and Post-Closure Plans Section I 

. Training Program Section H 

2. The following activities must be carried out as prescribed in 40 CFR 
Part 264 Subparts 8, C, D, and E. 

. Security - 264.14(b) and (c) 

. Repairs and inspection Log - 264.15(c) and (d) 

. Annual review of training - 264.16(c) 

. General requirements for ignitable, reactive and incompatible 
wastes - 264.17 

. Design and operation - 264.31 and Maintain aisle space - 264.35 

. Access to communications or alarm system - 264.34 

. Testing and maintenance of equipment - 264.33 

. Arrangements with local authorities - 264.37 

. Amendment of contingency plan - 264.54 
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Permit Number: HW-014(S)(2) 
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. Operating record - 264.73 and Disposition of records - 264.74 

. Reports - 264.75 and 264.77 

3. The following activities must be carried out as prescribed in 40 CFR 
Part 264 Subparts G and H. 

. Closure in accordance with the approved Plan - 264.113 
Amendment of Closure Plan and Notification of Closure - 264.112(b) 

' and cc> 
. Disposal or decontamination of equipment - 264.114 
. ,Certification of Closure - 264.115 

’ 
G. Special Conditions Applicable to Entire Facility 

1. The Permittee shall be required to certify no less often than annually 
that the Permittee has a program in place to reduce the volume and 
toxicity of hazardous waste that he generates to the degree determined 
by the Permittee to be economically practicable, and the proposed 
method of treatment, storage or disposal is that practicable method 
currently available to the Permittee which minimizes the present and 
future threat to human health and the environment in accordance with 
40 CFR 5264.73(b)(9). 

2. The Permittee shall comply with all provisions of 40 CFR 268 (Land 
Disposal Restrictions) for all wastes to which they are applicable. 

3. All satellite accumulation areas including those at tenant commands 
shall be operated in accordance with all requirements of Section 
391-3-ll-..08 (40 CFR 262 Subpart C). Accumulated waste at any such 
area shall be removed within three daof completion of accumulation 
to SUBASE Building 6020, or_woper 90-day accumulation area, 
the Temporary Containment Areas (TCAS) at each tenant command. 

SECTION II. STORAGE IN CONTAINERS 

A. General 

The conditions in this section apply only to the container storage area 
identified as Building 6020, Hazardous Waste Storage and Transfer 
Facility,.described in Section D and depicted in Figures D-l through D-5 
of the permit application dated November 5, 1988, as amended. 

8. Conditions Related Solely to Storage in Containers 

1. Storage in containers is expressly limited to Building 6020, the 
Hazardous Waste Container Storage and Transfer Facility described in 
Section D of the permit application and depicted in Figure D-l. 
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2. The Permittee is authorized to store a maximum of 59,840 gallons of hazardous waste in 
containers. 

3. If a container holding hazardous waste is not in good condition, or if it begins to leak, 
the Permittee shall transfer the hazardous waste from such container to a container which 
is in good condition. 

4. Containers must be managed according to 5264.173. 

5. Spilled or leaked waste and accumulated precipitation must be managed in accordance 
with $264.175(b)(S). 

6. Incompatible wastes and materials must be managed according to $264.177. 

7. No lab-packed waste as defined in 264.316(a) through (d) shall be opened, decanted and 
combined with other wastes or repackaged into larger containers. 

SECTION III. CORRECTIVE ACTION FOR REI .EASFS FROM SO1 .TD WASTE MANAGEMENT 

A. Aoolicabilitv and Certrfication 

1. The conditions of this Section apply to the determination of need for, and subsequent 
implementation of, corrective action for releases from all SWMUs and other releases, 
both those contained within the facility property boundary and, as required by 5 12-8-66 
of the Georgia Hazardous Waste Management Act, those extending beyond the facility 
property boundary. All submittals made under this Section shall be certified in 
accordance with 40 CFR 270.11. 

2. The conditions of this Section specifically apply to the following SWMUs or other 
releases identified by the RCRA Facility Assessment (RFA) report which was completed 
by the Director as of the effective date of this permit as those for which an RFI plan will 
be required under Condition II1.C. 1.: 

The following SWMU’s as identified in NEESA report 13-086, Initial Ass-t Study 
. . of Naval Submanne Base m Bav. Georm 

- Site 2, Fire Fighting Pit 
- Site 5, Army Reserve Disposal Area, Towhee Trail 
- Site 11, Old Camden County Landfill 
- Site 16, Army Reserve Disposal Area near Old Sewage Lagoon 3990 

3. The conditions of this Section also apply to any other SWh4Us or releases discovered 
subsequent to the completion of the RFA report referenced in Condition III.A.2. or not 
otherwise identified in the RFA report. 
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B. RCRA Facility Assessment (RFA) 

1. For those SWMUs and releases identified in Condition III.A.3. above, 
the Permittee shall prepare a RFA report. The report shall describe 
the methods and specific actions used to determine whether a prior or 
continuing release of hazardous waste, hazardous constituents or 
hazardous waste constituents has occurred. The report must include, 
at a minimum, the following information and any other appropriate 
information necessary to determine the need for an RF1 as required 
under Condition 1II.C.: 
. Type and function of unit; 
. Location of each unit on a topographic map of appropriate scale; 
. General dimensions and capacities; 
. Dates that the unit was operated; 
. Description of the wastes that were placed in the unit; and 
. Description of any known releases or spills (to include groundwater 

data, soil analyses, and/or surface water data). 

2. The report(s) required under Condition III.B.l. shall be completed and 
submitted to the Director within sixty (60) days of the date of 
discovery of any SWMU or release. 

3. The Director shall review RFA report(s) required under Condition 
III.B.l. and determine those SWMUs and releases from which residual 
contamination or continuing releases have resulted, and shall notify 
the Permittee whether an RF1 plan will be required under Condition 
III.C.2. for those SWMUs or releases. 

C. RCRA Facility Investigation (RFI) 

1. 

2. 

The Permittee shall complete and submit an RF1 plan for those units or 
releases referenced in Condition III.A.2. within six (6) months of the 
effective date of this permit. The plan shall include a schedule of 
implementation and a description of the specific actions necessary to 
determine the nature and extent of releases identified by the RFA 
report , including potential migration pathways for those releases 
(i.e. air, land, surface water, and groundwater), actual or potential 
receptors and applicable background concentrations. The Permit tee 
must provide sufficient justification that migration through a 
potential pathway is not likely if a potential migration pathway 
associated with a release is not included in the plan. Such deletions 
are subject to the approval of the Director. 

The Permittee shall complete and submit an RF1 plan for those SWMUs or 
releases referenced in Condition III.B.3. within ninety (90) days of 
the date of notification under Condition 111.8.3. The plan shall 
include a schedule of implementation and a description of the specific 
actions necessary to determine the nature and extent of subject 
releases, including sources, potential migration pathways (i.e. air, 
land, surface water, groundwater), actual or potential receptors and 
applicable background concentrations. The Permittee must provide 
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sufficient justification that migration through a potential pathway 
is not likely if a potential migration pathway associated with a 
release is not included in the plan. Such deletions are subject to 
the approval of the Director. 

3. Upon approval by the Director of plan(s) required by Conditions 
III.C.l. and Z,, the Permittee shall conduct the RF1 in accordance 
with the schedule contained in the approved plan. 

4. The Permittee shall complete and submit an RF1 report in accordance 
with the schedule contained in the plan required by Conditions 
III.C.l. and 2. The report shall provide a sunmary of all activities 
undertaken during the RF1 to implement the approved plan. The report 
shall provide a complete description of the nature and extent of all 
releases identified during the RF1 including sources, migration 
pathways, actual or potential receptors and applicable background 
concentrations. The RF1 report shall address all releases which 
extend beyond the facility property boundary unless the Permittee 
demonstrates to the Director’s satisfaction that, despite the 
Permitteels best efforts, the Permittee was unable to obtain 
permission to undertake actions required by the plan(s), or such 
action is not necessary to protect public health or the enviroment. 

D. Corrective Action 

1. The Director shall review the RF1 report required under Condition 
III.C.4. Upon determination that the report is complete, the Director 
shall specify to the Permittee those SWMUs or releases identified in 
such RF1 report for which corrective action conforming to T$ 264.101(a) 
will be required. 

2. Upon notification from the Director that corrective action is needed, 
the Permittee shall sub-nit a corrective action plan in accordance with 
a schedule to be determined by the Director. The plan shall provide a 
description of the corrective measures to be taken with regard to 
those SWMUs or releases identified under Condition III.D.l., including 
a schedule of implementation for such corrective action. 

3. Upon approval by the Director of any plan required by Condition 
III.D.2., the Permittee shall implement any required corrective action 
in accordance with the schedule in the approved plan. 

4. If required to develop a corrective action plan under Condition 
III.D.2., the Permittee shall apply for a permit modification pursuant 
to s270.41 to incorporate the plan into the permit. 

E. Interim Measures 

1. The Permittee may conduct interim measures to contain, remove or treat 
contamination resulting from the release of hazardous constituents 
from a SWMU or release in order to protect public health and the 

-lO- 
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environment, upon approval by the Director. Such interim measures may 
be conducted concurrently with investigations required under the terms 
of this permit. 

2. The Permittee shall notify the Director of any proposed interim 
measures at least thirty (30) days prior to implementation. The 
notice shall include a description and a schedule of implementation of 
any proposed interim measures. 

3. The Permittee shall give notice to the Director as soon as possible of 
any planned changes, reductions or additions to the interim measures. 

4. Incorporation of interim measures into the corrective action plan 
shall be done in accordance with Condition III.D.3. 

5. Upon completion of interim measures, the Permittee shall complete and 
submit an interim measures report. The report shall provide the 
following information: 

i. A description of interim measures implemented; 
ii. A summary of all data or other information obtained during 

implementation of interim measures; and 
iii. A summary of the effectiveness of the interim measures in 

achieving the objective of Condition III.E.l. 

F. Schedule of Compliance 

1. 

2. 

3. 

4. 

5. 

(0323P) 

If the Permittee at any time determines that any plan or report 
required under Condition III.B., C., D., or E. no longer satisfies the 
requirements of § 264,101 or this permit for prior or continuing 
releases of hazardous waste, hazardous constituents or hazardous waste 
constituents he must submit an amended plan or report to the Director 
within ninety (90) days of such determination. 

--- 

All plans and schedules shall be subject to approval by the Director 
prior to implementation. The Permittee shall revise all subnittals as 
specified by the Director. 

For any schedule required by any plan or report, if the time required 
to complete any interim activity is more than one year, the schedule 
shall specify interim dates for the submission of reports of progress 
toward satisfaction of the interim requirements. 

The results of all plans and reports shall be submitted in accordance 
with the approved schedule. Extensions of the due date for submittals 
may be granted by the Director based on the Permittee’s demonstration 
that sufficient justification for the extension exists. 

Upon approval by the Director all plans and schedules shall be 
enforceable as conditions of this permit. 
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mph 
msl 

LIST OF ACRONYMS 

Army Armament, Munitions, and Chemical Command (United States) 
American National Standards Institute 
air-purifying respirators 
American Society for Testing and Materials 

below land surface 
Base Operating Services 

corrosive 
degrees Celsius 
citizen band 
Code of Federal Regulations 
chain of custody 

Department of Natural Resources 
Department of Defense 
Defense Ordnance Support Facility 
Department of Transportation 
Defense Property Disposal Office 

endangered 
explosive ordnance disposal 

degrees Fahrenheit 
Fleet Ballistic Missile 
Federal Insurance Administration 

gram(s) 
Georgia Department of Natural Resources 
gas chromatograph(y) 
gas chromatography and electron capture 
gas chromatography and mass spectroscopy 

type of explosve 
Health and Environment Assessment 
Hazardous Materials Information System 

high-performance liquid chromatography 
Hazardous and Solid Waste Amendments 

ignitable 
Initial Assessment Study 
identification 
improvised explosive device 
inches per year 
industrial waste treatment plan 

milligrams per liter 
mean low water 
mononitrotoluene 
miles per hour 
mean sea level 

KB Site 11 IPART~B.per]#O38 
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LIST OF ACRONYMS (Continued) 

N/A 
NEESA 
NFPA 
NIOSH 
N.O.S. 
NR 
NSN 

OB/OD 
OBA 
OP 
OSHA 

PCB 
PEP 
PETN 
wm 

R 
R&D 
RCRA 
RDX 
RF1 
RQ 

SAE 
SCBA 
SOP 
SPCC 
SUBASE 
SWFIJJT 
SWMU 

T 
TC 
TCLP 
Th 
TLV 
TNT 
TSD 

U 
UPS 
USATHAMA 
USEPA 
uxo 

not applicable 
Naval Energy and Environmental Support Activity 
National Fire Protection Association 
National Institute for Occupational Safety and Health 
not otherwise specified 
not reported 
National Stock Number 

open burning and open detonation 
oxygen breathing apparatus 
operating procedure 
Occupational Safety and Health Administration 

polychlorinated biphenyls 
propellants, explosives, and pyrotechnics 
pentaerythritol tetranitrate 
parts per million 

reactive 
Research and Development 
Resource Conservation and Recovery Act 
cyclotrimethylenetrinitramine 
RCRA Facility Investigation 
reportable quantity 

Society of Automotive Engineers 
self-contained breathing apparatus 
Standard Operating Procedure 
Spill Prevention Containment and Control 
Naval Submarine Base 
Strategic Weapons Facility Atlantic 
solid waste management unit 

toxic 
toxicity characteristic 
Toxicity Characteristic Leachate Procedure 
threatened 
threshold limit value 
trinitrotoluene 
treatment, storage, and disposal 

unusual 
United Parcel Service 
U.S. Army Toxic and Hazardous Materials Agency 
U.S. Environmental Protection Agency 
unexploded ordnance 

WID Waste Information Document 
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I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed 
to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the 
information submitted is, to best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing 
violations. 

Commanding Officer Date 
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SECTION A 
PART A APPLICATION 

A.1 RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) PART A APPLICATION 140 CODE 
OF FEDERAL REGULATIONS (CFR) 270.131. Naval Submarine Base (SUBASE) Kings Bay 
(GA4170090001), Kings Bay, Georgia, is seeking amendment of the Hazardous and 
Solid Waste Amendments permit number HW-014(S) issued September 29, 1989. The 
Part A application is included in this section. 

A.2 PART A APPLICATION CHANGES. This subsection describes changes that have 
been made to the Part A application. 

. The Georgia Department of Natural Resources' Part A application 
forms were used. 

. The information in the Waste Information section was revised to be 
consistent with the list of hazardous wastes in Table C-l of Section 
C of the Part B permit application. 

. The process design capacity for the Hazardous Waste Container 
Storage and Transfer Facility was revised to 59,840 gallons. 

KB Site 11 IPART-B.perl#O38 
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H.W-0 L!3. l.N-FO ;t’vfA?3ON WA 1D N-u-MB=: GA4170090001 

F#ZUI-Y X,&ME: Naval Submarine Base 

Fariliry lMai.ling kidrcss: Commanding Officer, 1063 USS Tennessee Avenue 

City: Kings Bay suu: GA zip: 31547-2606 

Fxilky Location Add&s: 
City: Kings Bay 

1063 USS Tennessee Avenue CouJltyY Camden 

St2U.C: GA 21p: 31547-2606 

Conucc Lasr Name: Anderson Fmt Name: Michael 
.- 

-IiLk: Environmental Engineer 

Conwct Tzlcphonc: (912 > 673-2001/462OAt rnailiq ar loution addrrx? (undcxiinc oncj 

Land Type: F Facility Exixzncc Daa (mmddyyyy): 07-01-1978 

SIC Corks: Pfirxlly: 9711 SIC Code Description: National Security --- 
Secondary: 

Fx%~Y Ladmdc (ddmmsss): 30 46 025 Fx&qq Long!pJde (ddbm): ;1:7, I 2 :‘ 055 

OPERATOR IVF-ORMA-VON 

Name of Opcrztor: Commanding Officer 

swiils: - F Tc!cphoncI ( 912) 673-2001, ext. 4/00 

S uczr Addrxs: 1063 USS Tennessee -Avenue 

Ciry: Kings Bay SUU: GA m: 31547-2606 
CurrtnVPfcvious: CP Change Date (mmddyy): 

OWNER l’NFOFMA’TTON 
Name of Owner: Commanding Officer 

status: F Tekphonc:( 912) 673-2001.. ..Pxt. 4700 
Strctt Address: 1063 USS Tennessee Avenue 

City: Kings Bay SUE: GA Zip: 31547-5000 

Currcnflrcvious: CO Change Datr: (mmddyy): 

REGULATORY INFORMATION 
Permit Type: s Pcrmir Number: HW- 014 6x2) Description: Storage 
Fxility Indicxo? X Regulatory Sutus: R 
Regulxory Status Dztiption: -Cross-R&&c- ID: 

See page A-5 for adflitional permits. 

BUSINESS R’iFORbiATTON 
’ Brief Description of Business at FaciLiry Site: - Maintain and operate facilities for 

support of Fleet Ballistic Missile Submarines. 

~~-- 
Closed Hxzrdo::s Y+as-z Management Uniu: 

Map, Scale Dewing. Photograph, and List of Affcctcd Govcmmcnrs attxhcd? Yes 
.e.--: 



PROCESS IM=ORMATTON: 
PI-OCCSS Prrxcss T0cl.l PIIBXSS 
Cock: f4mOUr-l~ UOM: Units: Description: 

SO1 59,840 G 01 Storage and transfer facility (1989) 

TO4 0.721 J 01 Open burning/open detonation facility 

(1979) 

WA5f-E INFOJXMA-I-ION: 
WLYillC wmc Amt ELmiEIlg Dcsaiptiod 
srrcm 8-. Al-IlOUlllT In TONS: UOM: Process Codes: Waste Cods 

See Appendix A-l. 

CERTIFKATION: -- 



Regulatory Information (continued) 

Permit Type: N 
Number: GAO027707 
Description: NPDES, discharge to surface water 

Permit Type: P 
Number: 97110209557 
Description: air quality permit 

Permit Type: P 
Number: 97110209263 
Description: air quality permit 

Permit Type: S 
Number: 202051253 
Description: operate public water system 

Permit Type: S 
Number: 020-0008 
Description: permit to use groundwater 

List of Affected Governments 

County Commission: 

Artie Jones, Jr. 
Chairman 
Camden County Commission 
P.O. Box 99 
Woodbine, GA 31569 

City of St. Marys: 

Mike Mahaney 
City Manager 
City of St. Marys 
418 Osborne Street 
St. Marys; GA 31558 

Fire District: 

Naval Submarine Base 
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mlv.04.95 A-5 



APPENDIX A-l 

DESCRIPTION OF HAZARDOUS WASTES 



Part A Application Waste Information Section 

I 

17 ETHER 15 G 0.061 so1 DO01 

ETHYLENE GLYCOL MONOETHYL 
18 ETHER ACETATE 11 G 0.047 so1 DO01 

19 GASOLINE 94 G 0.393 so1 DO01 

20 GASOLINE FILTERS 71 G 0.294 so1 DO01 

21 GRAM DECOLORIZER 1 G 0.005 so1 DO01 

22 HYDROGEN PEROXIDE 9 G 0.039 so1 DO01 

23 HYDROGEN PEROXIDE SOLUTION 105 G 0.439 so1 DO01 

24 ISOPROPANOL 3 G 0.015 so1 DO01 

25 ISOPROPANOUGRAPHITE 7 G 0.029 so1 DO01 

26 ISOPROPANOLMlATER 2 G 0.008 so1 DO01 

27 LITHIUM NITRATE 1 G 0.005 so1 DO01 
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Part A Application Waste Information Section 

42 SILVER NITRATE SOLUTION 

43 SODIUM CHLORATE 2 G 0.010 so1 

44 SODIUM NITRATE 15 G 0.063 so1 

43 SODl.UM NITRITE 29 G 0.123 so1 

44 SOLDER FLUX 8 G 0.034 so1 

45 TEFLON PAINT/WATER 47 G 0.197 so1 

46 TETRAHYDROFURAN 4 G 0.018 so1 

47 TONER 39 G 0.161 so1 

48 VARNISH 419 G 1.747 so1 

49 WATCH CLEANING SOLUTION 2 G 0.010 so1 

50 ACETIC ACID 2 G 0.010 so1 

51 AMMONIUM PERSULFATE 0 G 0.001 so1 

52 NITRIC ACID 36 G 0.149 so1 

53 TURCOAT ACCELAGOLD 1 G 0.005 so1 

Waste Codes 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

DO01 

. DO01 

DO01 

DO01 

DO01 DO02 

DO01 DO02 

DO01 DO02 

DO01 DO02 DO07 
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Part A Application Waste Information Section 

, 

64 AEROSOL CONTAINERS 13 G 0.056 so1 DO01 DO07 DO08 

65 PAI NT 69 G 0.290 SD1 DO01 DO07 DO08 

66 PAINT WASTE (LIQUID) 275 G 1.149 so1 DO01 DO07 DO08 

DO01 DO07 DO08 

67 GUN WASH SLOP 4 G 0.016 so1 0035 FO03 FO05 

DO01 DO07 DO08 

68 PAINT 794 G 3.309 so1 FO03 FO05 

DO01 DO07 DO08 

69 PAINT WASTE (LIQUID) 140 G 0.584 so1 FO03 FO05 

DO01 DO07 DO08 

70 PAINT/LISTED SOLVENTS 149 G 0.622 so1 FO03 FO05 

71 ADHESIVE 3 G 0.012 so1 DO01 DO08 ” 

72 DRY/SOLID FILM LUBRICANT 3 G 0.013 so1 DO01 DO08 

73 PAINT 171 G 0.715 so1 DO01 DO08 

74 PAINT WASTE (LIQUID) 7 G 0.031 so1 DO01 DO08 

75 RED LEAD OXIDE POWDER 6 G 0.025 so1 DO01 DO08 

76 SOLID FILM LUBRICANT 4 G 0.017 so1 DO01 DO08 

77 FILM LUBRICANT (DRY/SOLID) 14 G 0.057 so1 DO01 DO08 DO35 

78 SOLID FILM LUBRICANT 2 G 0.007 so1 DO01 DO08 DO35 

79 SILVER NITRATE 15 G 0.061 so1 DO01 DO11 

L 80 SILVER NITRATE SOLUTION 12 G 0.048 so1 DO01 DO11 
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Part A Application Waste Information Section 

Handling 
Waste Description 

Waste Amount in IProcess 

Stream # Waste Description Amount:’ UOM: Tons: Codes: Waste Codes 

DO01 DO13 DO14 
DO15 DO16 DO18 
DO19 DO21 DO27 

81 LAB PACK “A” 0 G 0.002 so1 DO38 DO43 

82 SILVEXIMETHANOL 1 G 0.005 so1 DO01 DO17 F027 

83 BENZENE 1 G 0.005 so1 DO01 DO18 

84 URETHANE ACCELERATOR 48 G 0.202 so1 DO01 DO21 

85 ADHESIVE 2 G 0.010 so1 DO01 DO35 

86 FIRE BARRIER CAULK 6 G 0.024 so1 DO01 DO35 

87 MEK 13 G 0.056 so1 DO01 DO35 

88 PAINT 18 G 0.074 so1 DO01 DO35 

89 PAINTIMEK 163 G 0.679 so1 DO01 DO35 

90 WOOD FILLER 5 G 0.019 so1 DO01 DO35 

DO01 DO35 FO03 
91 PAINT/LISTED SOLVENTS/ MEK 161 G 0.673 so1 FO05 , 

DO01 DO35 FO03 
92 PAINT/SOLVENTS 105 G 0.438 so1 FO05 

93 FREON, OIL, AND SOLVENTS 3 G 0.011 so1 DO01 FO02 

94 PAINT REMOVER 6 G 0.024 so1 DO01 FO02 

FLUOROETHANUOIL AND 
95 SOLVENTS 4 G 0.018 so1 DO01 FO02 

96 LAYOUT DYE 4 G 0.015 so1 DO01 FO02 F003 

97 COATING REPAIR (XYLAN) 3 G 0.011 so1 DO01 FO03 

98 PAINT/LISTED SOLVENTS 94 G 0.392 so1 DO01 F003 

99 XYLENE (SPENT) 4 G 0.017 so1 DO01 FO03 

DO01 FO03 DO19 
100 TITRATION FLUID 26 G 0.110 so1 DO35 

101 PAINT WASTE (LIQUID) 2859 G 11.924 so1 DO01 FO03 FO05 

102 PAINT/LISTED SOLVENTS 2498 G 10.417 so1 DO01 FO03 FO05 

103 PLASTISOL PRIMER 10 G 0.043 so1 DO01 FOO3 FO05 

104 TOLUENE 1 G 0.005 so1 DO01 FOOS 

105 ACETIC ACID 37 G 0.155 so1 DO02 
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Part A Application Waste Information Section 

128 COMPOUND 61 G 0.253 so1 DO02 

129 POTASSIUM HYDROXIDE 2284 G 9.526 so1 DO02 

130 SCALE REMOVER 11 G 0.047 so1 DO02 

131 SODIUM HYDROXIDE 28 G 0.118 so1 DO02 

132 SODIUM HYDROXIDE SOLUTION 93 G 0.387 so1 DO02 
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Part A Application 

Waste 

Waste Amount in 

Stream # Waste Description Amount:’ UOM: Tons: 

SODIUM HYPOCHLORITE 
133 SOLUTION 38 G 0.157 

SODIUM METASILICATE 
134 SOLUTION 41 G 0.172 

135 SODIUM PHOSPHATE SOLUTION 522 G 2.178 

136 SODIUM SILICATE SOLUTION 34 G 0.143 

137 SULFURIC ACID 71 G 0.296 

138 BATTERIES (NI-CAD) WET 290 G 1.208 

139 COPPER PLATING SOLUTION 169 G 0.704 

140 I.C.P. WASTE (B) 6 G 0.027 

141 I.C.P. AQUEOUS WASTE 7 G 0.030 

142 ALODINE WASTE 2 G 0.007 

143 CHROMIC ACID SOLUTION 4 G 0.017 

144 PkSA JELL #102 1 G 0.004 

145 TURCOAT ACCEIAGOLD 3 G 0.013 

146 NICKEL PLATING SOLUTION 2 G 0.010 

147 BATTERIES 111 G 0.463 

148 BATTERIES (LEAD ACID) 4305 G 17.950 

149 BATTERIES 281 G 1.171 

150 BATTERIES/MERCURY 1 G 0.004 

151 MERCURIC NITRATE 70 G 0.293 

152 SILVER CELL BAlTERlES 8 G 0.033 

153 LITHIUM OXYHOLIDE BA-ITERIES 23 G 0.096 

PROPELLANTS, ENERGETICS, 
154 AND PYROTECHNICS 0.72 J 0.750 

155 SOLDER DEBRIS 3 G 0.013 

156 PHOTO RECEPTOR DRUM 8 G 0.035 

157 BARIUM CHLORIDE 1 G 0.004 

158 BARIUM HYDROXIDE 1 G 0.005 

Waste Information Section 

Handling 
Description 

/Process 
Codes: Waste Codes 

so1 DO02 

so1 DO02 

so1 DO02 

so1 DO02 

so1 DO02 

so1 DO02 DO06 

so1 DO02 DO06 DO07 

DO02 DO06 DO07 
so1 DO08 DO09 

DO02 DO06 DO07 

so1 DO09 

so1 DO02 DO07 

so1 DO02 DO07 

so1 DO02 DO07 

so1 DO02 DO07 

so1 DO02 DO07 DO08 

so1 DO02 DO08 

so1 DO02 DO08 

so1 DO02 DO09 

so1 DO02 DO09 

so1 DO02 DO09 

so1 DO02 DO1 1 

SO? / DO03 di 

so1 DO04 DO10 
, 

so1 DO05 1 
I 

so1 DO05 I 
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Part A Application Waste Information Section 

Waste 
Stream # Waste Description 

Handling 
Waste Description 

Amount in /Process 
Amount:’ UOM: Tons: Codes: Waste Codes 

159 GUN WASH SLOP 

160 SOLID PAINT 

161 SOLID PAINT AND CONTAINERS 

162 PAINT DEBRIS 

163 PAINT DEBRIS/SOLVENTS 

14 G 0.059 so1 DO05 DO07 DO08 

DO05 DO07 DO08 
3 G 0.011 so1 DO35 

DO05 DO07 DO08 
147 G 0.613 so1 DO35 

DO05 DO07 DO08 
DO35 FO02 FO03 

11415 G 47.599 so1 FO05 
DO05 DO07 DO08 
DO35 FO02 FO03 

299 G 1.246 so1 FO05 

164 BAmERlES (NI-CAD) DRY 80 G 0.334 so1 DO06 

165 BLAST MEDIA 151 G 0.630 so1 DO06 

166 

167 

168 

169 

170 

GLASS BEADS BLAST MEDIA 

ORDNANCE DEBRIS 

X-RAY RINSE WATER 

CHROMIC ACID DEBRIS 

EPOXY POWDER COATING 
DEBRIS 

118 G 0.490 so1 DO06 

6 G 0.024 so1 DO06 

328 G 1.367 so1 DO06 

4 G 0.018 so1 DO07 

32 G 0.134 so1 DO07 

171 GREASE/CHROMATES 6 G 0.027 so1 DO07 

172 MAGNESIUM BA-ITERIES 6 G 0.026 so1 DO07 
L 

PLATING WASTE AND RAGS 
173 (ALODINE) 131 G 0.548 so1 DO07 

174 POTASSIUM CHROMATE 1 G 0.006 so1 DO07 

175 SAND BLAST MEDIA 126 G 0.528 so1 DO07 

176 SEALING COMPOUND 3 G 0.012 so1 DO07 

177 SODIUM HYDROXIDE POWDER 1 G 0.005 so1 DO07 

178 TEFLON PAINT DEBRIS 6 G 0.023 so1 DO07 

I 179 TONER I 3 G 1 0.014 1 SO1 1 DO07 

180 ZINC CHROMATE PUlT’f 7 G 0.030 so1 DO07 

iai BLAST MEDIA 35 G 0.146 so1 DO07 DO08 
I 

182 NICKEL PLATING SOLUTION 97 G 0.405 so1 DO07 DO08 
I 

I 183 OIL FILTERS _: 1 1442 G 1 6.015 so1 I DO07 DO08 
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Part A Application Waste information Section 

Handling 
Waste Description 

Waste Amount in /Process 

Stream # Waste Description Amount:’ UOM: Tons: Codes: Waste Codes 

184 PAINT (SOLID) 5 G 0.022 so1 DO07 DO08 

POLYSULFIDE RUBBER 

la5 COMPOUND DEBRIS 37 G 0.155 so1 DO07 DO08 

186 FIXER WASH WATER 47 G 0.197 so1 DO07 DO1 1 

187 FIXER/METAL PHOTO 23 G 0.096 so1 DO07 DO11 

188 RESPIRATOR FILTERS 3 G 0.013 so1 DO07 DO1 1 

189 X-OMAT FIXER 65 G 0.270 so1 DO07 DO1 1 

190 PAINT REMOVER 24 G 0.101 so1 DO07 FO02 

191 TURCO SUPER CARB 6 G 0.027 so1 DO07 FO02 

192 ANTI-SIEZE COMPOUND 2 G 0.008 so1 DO08 

193 ANTI-SIEZE/LEAD 2 G 0.009 so1 DO08 

194 DELCEM (PART B) 4 G 0.019 so1 DO08 

DRY CLEANING SOLVENT/ WIRE 
195 ROPE GREASE DEBRIS 27 G 0.112 so1 DO08 

EPOXY POWDER COATING 
196 DEBRIS 14 G 0.057 so1 DO08 

197 GREASE/LEAD 5 G 0.020 so1 DO08 

198 LEAD BLANKETS 45 G 0.187 so1 DO08 

199 LEAD DEBRIS 4 G 0.019 so1 DO08 

200 LEAD FOIL 4 G 0.019 so1 DO08 

201 N.O.C. LIQUID 19 G 0.081 so1 0008 

POLYSULFIDE RUBBER 
202 COMPOUND 6 G 0.023 so1 DO08 

RED LEAD OXIDE 
203 POWDER/MINERAL OIL 15 G 0.064 so1 DO08 

204 ’ SOLDER DEBRIS 3 G 0.013 so1 DO08 

205 WIRE ROPE GREASE 102 G 0.427 so1 DO08 

206 WIRE ROPE GREASE DEBRIS 3986 G 16.620 so1 DO08 

207 MERCURIC NITRATE 115 G 0.481. so1 DO09 

208 MERCURIC OXIDE 1 G 0.004 so1 DO09 

-209 MERCURY AMALGAM 5 G 0.022 so1 0009 
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Part A Applicatlori Waste Information Section 

Handling 
Waste Description 

Waste Amount in /Process 
Stream t Waste Description Amount:’ UOM: Tons: Codes: Waste Codes 

210 MERCURY SWITCHES 2 G 0.007 so1 DO09 

211 MERCURY THERMOMETERS 2 .G 0.008 so1 DO09 

SPILL RESIDUU MERCURY 

212 CONTAMINATED SOIL 90 G 0.375 so1 DO09 

213 MERCURY/SILVER PAPER 27 G 0.114 so1 0009 DO1 1 

214 SILVER PAPER 12 G 0.049 SO1 DO09 DO1 1 

215 PHOTO RECEPTOR DRUM 2 G 0.009 so1 DO10 

216 COLOR FIXER 150 G 0.624 so1 DO11 

PHENOLIC RESIN/ SILVER 

217 COMPOUND 1 G 0.004 so1 DO1 1 

218 SILVER CELL BAITERIES 4 G 0.015 so1 DO11 

219 SILVER CELL BAlTERlES (DRY) 44 G 0.184 so1 DO1 1 

220 SILVER CELL WASH 9 G 0.039 so1 DO1 1 

221 SILVEX 1 G 0.003 so1 DO17 F027 

ETHYLENE GLYCOL. WATER DO18 DO22 FO03 

222 PAINT THINNER 181 G 0.754 so1 FO05 

223 MOISTURE TITRATION FLUID 2 G 0.007 so1 DO19 FO03 DO22 

224 GENERATOR SOLUTION 1 G 0.004 so1 DO19 DO35 FO03 

225 EPOXY CATALYST 73 G 0.305 so1 DO21 DO35 

226 MEK DEBRIS 13 G 0.056 so1 DO35 

227 MEWOIL 4 G 0.015 so1 DO35 

228 FREON AND OIL 25 G 0.103 so1 FOOl 

FREON,FLUORINATED AND 
229 MOLYKOTE GREASE DEBRIS 13 G 0.053 so1 FOOl 

230 METHYLENE CHLORIDE DEBRIS 23 G 0.097 so1 FOOl 

231 PAINT REMOVER DEBRIS 11 G 0.048 so1 FOOl 

TRICH, FREON 113. HYDRAULIC 
232 FLUID, & DEBRIS 8 G 0.035 so1 FOOl 

233 TRICHLOROETHANE (SPENT) 208 G 0.868 so1 FOOl 

234 TRICHLOROETHANE DEBRIS 4 G 0.016 so1 FOOl 

TRICHLOROETHANE, FREON AND 

I 235 OIL DEBRIS 8 G 0.032 so1 FOOl 
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Part A Application Waste Information Section 

Handling 
Waste Description 

Waste Amount in /Process 

Stream # Waste Description Amount:’ UOM: Tons: Codes: Waste Codes 

236 TRICHLOROETHANURAGS 127 G 0.530 so1 FOOl 

237 TRICHLOROETHANENVATER 11 G 0.047 so1 FOOI 

238 TRICHLOROETHYLENE 2 G 0.008 so1 FOOl 

TRICHLOROTRI- 
239 FLUOROETHANUOIL 80 G 0.333 so1 FOOl 

240 TRICHLOROETHANUMEK DEBRIS 23 G 0.098 so1 FOOl DO35 

241 ADHESIVE 1 G 0.005 so1 FO02 

CLEANER, LUBRICANT AND 
242 PRESERVATIVE 1 G 0.006 so1 FO02 

243 FREON 113 (SPENT) I G 0.004 so1 FO02 

244 METHYLENE CHLORIDE DEBRIS 101 G 0.423 so1 FO02 

METHYLENE CHLORIDE 
245 STRIPPER 616 G 2.570 so1 FO02 

246 METHYLENE CHLORIDO WATER 1941 G 8.093 so1 FO02 

247 POLYURETHANE 6 G 0.027 so1 FO02 

248 PRIMER (SEALING COMPOUND) 45 G 0.186 so1 FO02 

249 STRIPPING SOLUTION 3 G 0.012 so1 FO02 

250 TETRACHLOROETHYLENE 178 G 0.743 so1 FO02 

TETRACHLOROETHYLENU 
251 DEBRIS 6 G 0.025 so1 FO02 

252 TRICHLOROETHANE 5 G 0.020 so1 FO02 

253 TRICHLOROTRI- FLUOROETHANE 580 G 2.418 SOI FO02 

TRICHLOROTRI- FLUOROETHANE 
254 DEBRIS 4 G 0.017 so1 FO02 

TRICHLOROTRI- FLUOROETHANE’ 
255 OIL 8 G 0.034 so1 FO02 

SEALING COMPOUND, TCE, 
256 FREON AND DEBRIS 117 G 0.488 so1 FO02 DO07 

257 ACETONE 13 G 0.053 SOI FO03 

ACETONE AND SPOTCHECK 
258 PENETRANT DEBRIS 135 G 0.563 so1 FO03 

259 ACETONE RAGS 6 G 0.023 so1 FO03 

260 PENTACHLOROPHENOL 5 G 0.023 so1 F027 DO37 
t 

A-1 - 10 



Part A Application Waste Information Section 

Waste 
Stream # Waste Description Amount:’ UOM: 

261 ARSENIC TRIOXIDE 0.5 G 

I 262 DIMETHOATE SPILL DEBRIS I 17 G 

I 263 ACETONE 6 G 

264 BENZENE 3 G 
I 

265 Dl(2-ETHYLHEXYL) PHTHALATE 1 17 G 
I 

266 MEWPEROXIDE I 1 G 

267 TRICHLORO- FLUOROMETHANE 1 14 G 

I 268 R-l 1 153 G 
I 

I 269 FORMALDEHYDE 2 G 

270 METHANOL 14 G 

271 TOLUENE 15 G 
272 I XYLENE (UNUSED) I1 G 

Waste 
Amount in 

Tons: 

0.002 

0.070 

0.026 

0.013 

0.072 

0.005 

0.057 

0.636 

0.010 

0.057 

0.063 
0.046 

Handling 
Description 

/Process 
Codes: Waste Codes 

so1 PO12 

so1 u122 

so1 u154 

so1 
25: 

Amount measured in pounds and then converted to gallons by assuming all compounds have 
the specific weight of water. 
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APPENDIX A-2 

COMMENTS 



Section XIX. Comments: 

Section XII, Line Number 1, Item B 
The instructions for completing this item of the Part A Application 
limit the choices of units of measure that can be used to report 
process design capacity. Using the appropriate units of pounds (lb) 
per hour (hr), the process design capacity was derived from 1994 
operations data, when approximately 1,500 pounds of explosives were 
treated, and an assumed annual operational time of 2080 hours per 
year. Based on the above assumptions the annual average process 
design capacity is: 

1,500 pounds explosives + 2080 hours = 0.721 pounds per hour 
Year Year 

This is not a maximum (not to be exceeded) process design rate. 
Actual maximum process design capacity for the OB/OD area is 150 
pounds of explosive per detonation and 4,000 pounds of explosives 
per burn, with no limit on the number of detonations or burns 
performed in a year. 

Section XV 
Figure A-l, Harriett's Bluff Quadrangle Topographic Map is located 
in a map pocket at the back of this document. 

Section XVI 
Hazardous Waste Container Storage and Transfer Facility Drawings: 

Figure D-l, Site Plan of Hazardous Waste Container Storage and 
Transfer Facility is located on page D-2 of section D of 
this document. 

Figure D-2, Floor Plan, Hazardous Waste Container Storage and 
Transfer Faciiity is located on page D-3 of section D of 
this document. 

OB/OD Facility Drawings: 
Figure D-8, Construction Plan for the OB/OD Crew Shelter is 

located at the back of this document. 
Figure D-9, Engineering Drawing for the OB/OD Facility is 

located at the back of this document. 

Section XVII 
Hazardous Waste Container Storage and Transfer Facility photographs 
are located in Appendix A-3. 

OB/OD Facility aerial photograph is located in Appendix A-3. 
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Maximum treatment rate for Open Burning/Open Detonation (OB/OD) Area 
Using units of pounds (lb) per hour (hr), the process design 
capacity was derived from 1994 operations data, when approximately 
1,500 pounds of explosives were treated, and an assumed annual 
operational time of 2080 hours per year. Based on the above 
assumptions the annual average process design capacity is: 

1,500 pounds explosives + 2080 hours = 0.721 pounds per hour 
Year Year 

This is not a maximum (not to be exceeded) process design rate. 
Actual maximum process design capacity for the OB/OD area is 150 
pounds of explosive per detonation and 4,000 pounds of explosives 
per burn, with no limit on the number of detonations or burns 
performed in a year. 

Topographic Map. Scale Drawinvs. and Photographs 

Figure A-l, Harriett's Bluff Quadrangle Topographic Map is located 
in a map pocket at the back of this document, 

Hazardous Waste Container Storage and Transfer Facility Drawings: 

Figure D-l, Site Plan of Hazardous Waste Container Storage and 
Transfer Facility is located on page D-2 of section D of this 
document. 

Figure D-2, Floor Plan, Hazardous Waste Container Storage and 
Transfer Facility is located on page D-3 of section D of this 
document. 

OB/OD Facility Drawings: 

Figure D-8, Construction Plan for the OB/OD Crew Shelter is 
located at the back of this document. 

Figure D-9, Engineering Drawing for the OB/OD Facility is 
located at the back of this document. 

Hazardous Waste Container Storage and Transfer Facility photographs 
are located in Appendix A-3. 

OB/OD Facility aerial photograph is located in Appendix A-3 
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APPENDIX A-3 

PHOTOGRAPHS 





Building 6020, Hazardous Waste Storage and Transfer Facility, Front View 
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SECTION B 
FACILITY DESCRIPTION 

The information in this section is submitted in accordance with the requirements 
of 40 CFR 270.14(b). 

B.l GENERAL DESCRIPTION.140 CFR 270.14(b)(l)l. SUBASE Kings Bay is located in 
the southeast corner of Georgia approximately 8 miles north of the Georgia- 
Florida border. The closest community to the facility is the city of St. Marys 
that borders the southern boundary of the Base. Figure B-l presents a vicinity 
map depicting SUBASE Kings Bay with respect to the city of St. Marys. A facility 
map of the Base is included on Figure B-2, located in a pocket at the back of 
this application. 

The site address of SUBASE Kings Bay is: 

Naval Submarine Base 
Kings Bay, Georgia 31547 

The mailing address of SUBASE Kings Bay is: 
Commanding Officer 
Naval Submarine &se 
1063 USS Tennessee Avenue 
Kings Bay Georgia 31547-2606 

The mission of the-Naval Submarine Base Kings Bay, Georgia, is to provide support 
to the Fleet Ballistic Missile (FBM) system and to maintain and operate facili- 
ties for administration and personnel support for operations of the submarine 

I force. 

Also, within capabilities, Kings Bay 
activities of the Navy. 

provides logistics support to other 

FBM submarines, the Navy's strategic nut 
missiles for attack and with torpedoes 

lear fdrce, are equipped with ballistic 
for defense. As the most survivable 

component of the United -States strategic missile forces, these submarines must 
be capable of executing a broad range of options upon receipt of directions from 
the national command authority. The FBM submarines are highly survivable and 
reliable no matter how or when hostilities might be initiated. These qualities 
provide the basis for the FBM submarine force's significant contribution to the 
overall strategic balance in the world today. 

The Base Commanding Officer has responsibility for operation of more than $150 
million worth of facilities and cognizance over activities on the more than 
16,000 acres of property at Kings Bay. In addition to the Base's primary mission 
of support of submarine operations, support is provided to a growing number of 
tenant commands. 
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The coordinator designated for hazardous waste management at SUBASE Kings Bay is: 

Mr. Mike Anderson 
Environmental Engineer 
Public Works Department 
(912) 673-4620 

Hazardous wastes generated at SUBASE Kings Bay include primarily waste paints and 
solvents, metal cleaning compounds, and aqueous metal containing wastes. In 
addition, small amounts of waste explosives are generated as a result of 
munitions exceeding their "shelf life" or being damaged. 

In 1992, SUBASE Kings Bay amended this Part B application to include an open 
burning and open detonation (OB/OD) facility for the thermal treatment of waste 
explosives that are generated through naval support operations. The facility is 
an existing structureless U-shaped unit approximately 500 feet long and 200 feet 
wide with a small reinforced-concrete enclosed safety bunker (crew shelter) 
located at the open end. The berm walls of this unit have been constructed to 
an elevation of approximately 20 feet and serve as a protective barrier. This 
facility is designated as a Class C demolition range with a 150-pound explosive 
limit per detonation. Waste explosives are open detonated on the ground without 
secondary containment, and those explosives that cannot be open detonated are 
treated through open burning within a burn drum equipped with a secondary 
containment device. The location of the OB/OD facility in relation to the rest 
of SUBASE Kings Bay is shown on Figure B-2. This figure is located in a pocket 
at the back of this permit application. 

SUBASE Kings Bay is amending this Part B application to address two former solid 
waste management units (SWMUs). One of the SWMUs, Site 12, Army Reserve Disposal 
Area, Current Dry Dock, was remediated during construction of the dry dock and 
has been approved for No Further Action. A second SWMU, Site 2, Former Fire- 
fighting Training Pit, is located within Site 12 and will require investigation. 

Three other SWMUs at SUBASE Kings Bay are under investigation. These three SWMUs 
are Site 5, Army Reserve Disposal Area, Towhee Trail; Site 11, Old Camden County 
Landfill; and Site 16, Army Reserve Disposal Area, Motor Missile Magazines. A 
description of each SWMU is provided in Section K. 

B.2 TOPOGRAPHIC MAP 140 CFR 270.14(b)(19)1. A topographic map for the area 
within 1,000 feet of the proposed hazardous waste container storage and transfer 
facility is provided on Figure B-3.1 which is located in a pocket at the back of 
this application. In addition, Figure B-3.2 is a topographic map of the area 
within 1,000 feet of the OB/OD facility. 

B.2.1 Land Uses Land uses along the perimeter of SUBASE Kings Bay include the 
city of St. Marys on the southern border; undeveloped wooded areas, residential 
areas, and an elementary school on the western border; Crooked River State Park 
on the northern border; and Kings Bay and the Cumberland Sound along the eastern 
border. Land uses within 1,000 feet of the proposed hazardous waste container 
storage and transfer facility and the OB/OD facility are shown on Figures B-3.1 
and B-3.2, respectively. 

B.2.2 Hazardous Waste Management Facility Boundary The location of the hazar- 
dous waste container storage and transfer facility is identified on Figure B-3.1. 
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The OB/OD area includes a safety margin of 1,250 feet. The facility boundary is 
illustrated on Figure B-3.2. 

B.2.3 Wind Rose Figure B-4 presents an annual wind rose of meteorological data 
collected at the Jacksonville, Florida, airport, which is located approximately 
25 miles south of SUBASE Kings Bay. 

B.2.4 Access Control The Base is surrounded by a security fence and access is 
controlled at the main gate that is on USS Henry L. Stimpson Drive and at the 
contractor gate on USS Ben Franklin Drive. A third gate is located at the 
southern border onUSS Daniel Webster Road and is only for pre-authorized access. 
A fourth gate on USS Andrew Jackson Drive has limited use for access to Crooked 
River Elementary School. 

Base personnel must show identification to be permitted to enter the SUBASE. 
Visitors must obtain and display temporary identification. The access gates and 
perimeter fence are identified on Figure B-2. 

Access to the hazardous waste container storage and transfer facility is 
controlled within the Base by a fence that surrounds the building. This fence 
is identified on Figure B-3.1. 

The OB/OD facility is located in a restricted area of SUBASE Kings Bay and a 
level 5 security badge is required for access to the unit. The facility is 
accessed by USS John C. Calhoun Road, which runs north to south and parallels the 
OB/OD facility. This is the only access road to the facility and guard stations 
are posted at USS Henry L. Stimpson Road and at the north end of John C. Calhoun 
Road for security control. Access to the hazardous waste facility and the OB/OD 
facility are discussed in greater detail in Section F. 

B.2.5 Injection and Withdrawal Wells There are no injection wells located at 
SUBASE Kings Bay. There are 10 wells at the SUBASE having depths ranging from 
300 to over 1,000 feet. Five of the 10 wells are used for withdrawal of ground- 
water. Three other wells are for observation and two are unused. The five water 
supply wells are shown on Figure B-2. No wells are located within 1,000 feet of 
the hazardous waste container storage and transfer facility, nor the OB/OD 
facility. 

B.2.6 Building; Treatment, Storage, and Disposal Areas; and Other Structures 
Figure B-2 is the Base master plan map, which identifies both existing and 
proposed buildings and structures. The buildings and structures within 1,000 
feet of the hazardous waste facility are identified on Figure B-3.1. 

As can be seen from Figure B-3.2, there are no existing structures or facilities 
that treat, store, or dispose of hazardous waste within 1,000 feet of the OB/OD 
facility. However, SUBASE Kings Bay is currently operating a tertiary water 
treatment facility near the OB/OD facility as part of their sewage treatment 
process. The water treatment facility consists of channels where secondary 
treatment water is allowed to filter back into the ground. The tertiary water 
treatment canals are depicted on Figure B-2. 

B.2.7 Recreational Areas There are no recreational areas within 1,000 feet of 
the hazardous waste facility or the OB/OD facility. 
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B.2.8 Runoff Control System In the vicinity of the hazardous waste container 
storage and transfer facility, runoff is drained by surface channels. The 
facility is enclosed to prevent contamination of runoff. 

The OB/OD facility has two functions: (1) to open detonate waste explosives on 
the ground without secondary containment and (2) to open burn waste explosives 
in a containment device. Due to the extreme explosive nature of the open 
detonation process, there are no runoff control devices, in the form of secondary 
containment, in place. It has been determined that containment devices would be 
destroyed in the explosion and might result in personal injury. However, 
contaminated runoff is controlled during openburning exercises by conducting the 
open burn in a burn drum equipped with a secondary containment device. Further 
details regarding the open burning device are provided in Section D. This device 
is designed of materials sufficient to withstand intense temperatures and to 
contain any initiating liquids, such as diesel fuel or kerosene, and serves to 
contain contaminated ash residues. 

B.2.9 Access and Internal Roads Figure B-2 identifies the roads within the 
boundary of SUBASE Kings Bay. Roads within 1,000 feet of the hazardous waste 
facility and the OB/OD facility are identified on Figure B-3.2. 

B.2.10 Storm, Sanitary. and Process Sewers There are no storm or process sewers 
within the vicinity of the hazardous waste facility. The sanitary sewer system 
within 1,000 feet of the hazardous waste facility is identified on Figure B-3.1. 

B.2.11 Loadinn and Unloading Areas A loading and unloading area for the 
hazardous waste facility will be provided at the south end of the storage 
building. 

Waste explosives are stored in a temporary storage magazine until they are 
designated for disposal. The temporary storage magazine is depicted on Figure 
B-2. There are no engineered loading ramps or structures associated with the 
unit, except for the storage magazine itself. 

B.2.12 Fire Control Facilities The fire hydrants nearest the hazardous waste 
facility are shown on Figure B-3.1. There is also a fire hydrant located 
approximately 500 feet from the OB/OD facility. In addition, SUBASE Kings Bay 
operates its own fire station that is capable of responding to all types of fire 
that may be encountered at the hazardous waste facility or the OB/OD facility. 
The fire station is located in Building 2004 on USS Daniel Webster Road. The 
fire hydrants and the fire station are depicted on Figure B-2. 

B.2.13 Surface Water There are no surface water bodies within 1,000 feet of the 
hazardous waste facility. The only surface water within 1,000 feet of the OB/OD 
facility is Marianna Creek. Standing water is common at the dredge disposal area 
to the east of the OB/OD area. This standing water accumulates as a result of 
drainage from saturated dredge spoils. 

B.2.14 Flood Control and Drainage Barriers Drainage in the area of the hazardous 
waste facility is provided by three 24-inch by 38-inch, reinforced concrete 
pipes. There are no flood control or drainage barriers associated with the OB/OD 
facility. 
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B.3 LOCATION INFORMATION 140 CFR 270.14(b)(11)1. 

B.3.1 Seismic Standard SUBASE Kings Bay is not located in an area included in 
40 CFR 264 Appendix VI; therefore, the seismic standard does not apply. 

B.3.2 Floodplain Standard No Federal Insurance Administration (FIA) map is 
available for the part of Georgia occupied by SUBASE Kings Bay. A drainage and 
flood flow study was performed by Boyle Engineering Corporation in January 1982. 
The results of that study for the area within 1,000 feet of the hazardous waste 
facility are presented as Figure B-5.1, which is located in a pocket at the back 
of this application. This study demonstrates that the hazardous waste facility 
is above the loo-year floodplain. Figure B-5.2 shows the loo-year floodplain for 
the vicinity of the OB/OD facility. 

The study recommends that the minimum floor elevation for buildings in the area 
of the hazardous waste facility be 24.5 feet mean low water (mlw). The mean low 
water at Kings Bay is 3.45 feet below mean sea level (msl). The finished floor 
elevation of the storage area of the hazardous waste facility is 30.0 feet mlw 
and the finished floor elevation of the office area is 26.5 feet mlw, thereby 
meeting the recommended elevation. 

B.4 TRAFFIC INFORMATION [40 CFR 270.14(b)(lO)l. 

B.4.1 Traffic Patterns and Volumes Primary access to SUBASE Kings Bay is 
through the security gate on USS Henry L. Stimpson Drive. All hazardous waste 
transport vehicles will enter via the Franklin Gate after being cleared by 
security and travel USS Benjamin Franklin Drive to USS Daniel Webster Road. The 
transport vehicles will proceed on USS Daniel Webster Road to the Defense 
Property Disposal Office (DPDO) Access Road, which leads to the hazardous waste 
facility access road. 

Explosives are stored in the temporary storage magazine located on George C. 
Marshall Road until they are designated as a waste and thermally treated at the 
OB/OD facility. Hazardous waste transport vehicles will load the waste at the 
magazine and transport it north on George C. Marshall Road to the OB/OD facility 
located on John C. Calhoun Road. This is the only expected route of travel for 
the hazardous waste transport vehicles. 

Within the Base boundaries, vehicle traffic consists primarily of automobiles and 
light trucks that are mostly Navy vehicles. A recent traffic count at the St. 
Marys gate on USS Daniel Webster Road showed a daily volume of 2,755 vehicles 
entering the gate. Speed limits throughout the Base vary from 5 miles per hour 
(mph) to 45 mph. 

B.4.2 Traffic Control The majority of traffic at the SUBASE is routed along USS 
Daniel Webster Road and USS Henry L. Stimpson Drive. Traffic lights on these 
major routes provide traffic control. 

B.4.3 Load-bearing Capacitv All main roads are capable of bearing loads up to 
70,000 pounds gross weight. 

Access roads, including John C. Calhoun Road, are designed for an 18,000-pound- 
per axle load, consisting of at least 12 inches of compacted subgrade and a 12- 
inch course of gravel. 
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SECTION C 
WASTE CHARACTERISTICS 

The information in this section is submitted in accordance with the requirements 
of 40 CF'R 270.14(b)(2) and (3) and 264.13(a), (b), and (c). 

c.1 HAZARDOUS WASTE GENERATION 140 CFR 270.14(b)(2)1. Hazardous wastes are 
generated at SUBASE Kings Bay as a result of ship, weapons, and Base maintenance 
activities. SUBASE is undergoing considerable expansion at present. Additional 
waste-generating Navy commands are expected to occupy the Base within the life 
of this permit. Each command uses a Waste Information Document (WID) (Appendix 
C-l) to convey information about their wastes to the hazardous waste facility. 

The Navy uses a wide variety of commercial chemical products at SUBASE Kings Bay. 
although most of these products are consumed during usage, they may also become 
wastes due to expiration of shelf-life or changes in the Navy's requirements. 
Therefore, many of these commercial products are included in the lists of 
hazardous wastes that may be stored in the hazardous waste container storage and 
transfer facility. 

c.1.1 Open Burning and Ooen Detonation (OB/OD) Wastes In addition to the 
aforementionedhazardous wastes, SUBASEKings Bay generates waste explosives that 
are designated as hazardous waste due to their reactive characteristics. 

The OB/OD facility at SUBASE Kings Bay serves the purpose of treating various 
types of munitions and weaponry used by elements of the U.S. Navy. Hazardous 
waste is generated when these munitions are declared waste and turned over to the 
explosive ordnance disposal (EOD) for treatment. This declaration may arise as 
a result of any of the following. 

1. The age of the item exceeds maximum "shelf life." 
2. The item appears to have been damaged. 
3. The item shows evidence of deterioration such as rust. 
4. The item has been declared surplus. 

The OB/OD facility has the potential for treating a variety of reactive hazardous 
wastes. The following types of ammunition and explosives are authorized for 
treatment through open burning: 

a. 
b. 

ii: 
e. 
f. 

k 
i. 

it: 
1. 
m. 
n. 

black powder; 
dynamite ‘in bulk (limited quantities); 
floating smoke pots (red phosphorus-filled) and similar ammunition; 
group C chemical ammunition; 
high explosives (bulk); 
incendiary bomb clusters AN-M8 and AN-M2; 
incendiary bombs, gasoline-gel, and/or gasoline-waste cotton filled; 
nitrocellulose; 
primers; 
pyrotechnics; 
rocket motor propellants; 
smokeless powder; 
trinitrotoluene (TNT) demolition blocks; and 
tracer mix and other pyrotechnic mixtures. 
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OB/OD exercises are conducted at the same facility. The types of reactive wastes 
that have been authorized for open detonation are: 

it: 
detonators, 
dynamite in bulk (large quantities), 

:: 
explosive-loaded grenades, 
high explosive bombs, 

e. mortar ammunition, 
f. projectiles, and 

g- rocket and missile warheads. 

Appendix C-2 includes a summary of explosives and munitions that may be treated 
through open burning or open detonation as specified above. In addition, 
Appendix C-3 identifies the chemical composition of explosives that are treated 
through open detonation and, to a lesser extent, those that are treated through 
open burning. During earlier treatment operations, SUBASE Kings Bay did not keep 
operating records that reflect the quantities or types of explosives treated. 
Therefore, as a worst case scenario, it is assumed that the OB/OD facility has 
the capacity to treat any of those explosives discussed in Appendices C-2 and C- 
3. 

The primary hazard characteristic of the waste residues remaining after thermal 
treatment originates from heavy metals and possibly traces of the propellants, 
explosives, and pyrotechnics (PEP) material. Due to the explosive nature of 
these residues generated at the OB/OD site, residual ash may be resubmitted for 
OB/OD operations. 

In the open burning operation, the current Standard Operating Procedure (SOP) 
(see Appendix D-l) includes requirements to weigh the waste materials prior to 
burning and to weigh any ash residues that may have been generated by treatment. 
The OB burning drum and the secondary containment pan will be emptied following 
each burn, and any ash residues that may have been generated will be either 
containerized and delivered to the hazardous waste storage facility for analysis 
or resubmitted for OB/OD treatment. 

Effectiveness of treatment may be evaluated by sampling and analyzing the waste 
residue for the RCRA characteristics of reactivity and Toxicity Characteristic 
Leachate Procedure (TCLP) toxicity. Any residual ash is considered reactive 
until proven otherwise because it is the product of the treatment of a reactive 
waste. The ash sample is initially submitted to the reactivity test to determine 
if hazardous quantities of the PEP remain. If positive test results are obtained 
from the reactivity test, it is an indication of an incomplete burn and the waste 
residue is resubmitted for OB/OD. The residual ash will be tested for the 
characteristic of reactivity by using one or both of the test methods developed 
by the U.S. Bureau of Mines. These tests are: (1) the Gap Test and (2) the 
Detonation, Deflagration, and Transition Test. 

The TCLP toxicity test is conducted on the ash after negative results are 
obtained from the reactivity test. The rationale for this is to minimize the 
potential for laboratory hazards associated with testing an explosive sample. 
Residual ash is sampled and analyzed for the following heavy metals that exhibit 
the characteristic of TCLP toxicity: barium, cadmium, mercury, and lead. 

Figure C-l shows the waste analysis flow path for residual ash generated in the 
thermal treatment process. 
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In the open detonation operation, the immediate area surrounding the unit is 
inspected for any unburned PEP fragments following each detonation. All 
fragments are resubmitted for open detonation. This procedure ensures that any 
treatment residues that may have been generated and collected for analysis and 
disposal are not of an explosive nature. 

To evaluate effectiveness of treatment for the open detonation operation, a 
program of annual soil sampling will be implemented. The soil sampling program 
is discussed in Section E of this application. 

The OB/OD of explosive hazardous materials may release constituents to the 
atmosphere that must be considered. The primary pollutants of concern are those 
for which ambient air quality standards have been established via the Clean Air 
Act. The following pollutants are considered: carbon monoxide, nitrogen oxides, 
sulfur oxides, and hydrocarbons. Through computer modeling, the U.S. Navy has 
generated tables of the expected chemical byproducts that may result from OB/OD 
exercises. These tables are included as Appendix C-4. The approximate site 
specific quantities of these emission products is further discussed in Section L. 

In addition to the methods described above, SUBASE intends to use the results of 
the U.S. Army Armament, Munitions, and Chemical Command (AMCCOM) OB/OD Emissions 
and Residues Characterization Study as a means of evaluating effectiveness of 
treatment. The Army study has been conducted over the last several years. The 
study provides data available for the majority of explosive materials treated at 
SUBASE Kings Bay through OB/OD and addresses air emissions, chemical and energy 
conversion, and residues. A copy of the conclusions section of this report is 
included in Appendix C-5. In addition, the U.S. Army Toxic and Hazardous 
Materials Agency (USATHAMA) document, provided in Appendix C-6, provides a more 
detailed description of this study. 

SUBASE Kings Bay may, on occasion, receive explosive hazardous wastes from the 
local communities or from local law enforcement agencies. In such cases, the 
treatment operation is considered an emergency and is exempt from the RCRA 
guidelines. Therefore, these emergency disposal operations are not included in 
this permit application. 

C.1.2 Hazardous Waste Container Storage and Transfer Facility Table C-l is a 
list of hazardous wastes that are generated at SUBASE Kings Bay, or are expected 
to be generated by incoming commands, and potentially stored at the hazardous 
waste container storage and transfer facility. The data in Table C-l were 
compiled by reference to the 1994 annual report for hazardous waste generated at 
the SUBASE. Variations in the types of waste stored at the hazardous waste 
container storage and transfer facility, relative to those types of wastes 
managed during 1994, are not expected. 

The containers of hazardous waste are grouped for storage according to whether 
the waste is flammable, acidic, alkaline, chlorinated hydrocarbon, oxidizer, or 
reactive. 

C.1.3 Examination of Alternatives to OB/OD The Department of Defense (DOD) has 
an ongoing program to evaluate alternatives to the OB/OD thermal treatment 
process. USATHAMA has been conducting an analysis and review of alternative 
treatment technologies; the preliminary results of this review are included in 
Appendix C-6. 
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Table C-l 
Hazardous Waste Generation At Naval Submarine Base (SUBASE) Kings Bay 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Say, Georgia 

USEPA Waste 
Waste Description USEPA Waste Number Code 

Acetic acid DO01 and DO02 1, c 

Acetone FOCI3 and UO02 I 

4cetone and spot check penetrant debris FoO3 I 

4cetone rags FO03 I 

Acetylene gas cylinders Do01 I 

Acidic mixture Do02 C 

9dhesive DOOl, DOO8, DO35 and FO02 I, TC, T 

Ctdhesive primer DO01 I 

4erosol containers DOOl, DO07, and DO08 I, TC 

4lodine waste DO02 and DO07 C, TC 

Alumibond DO01 and DO07 I, TC 

Ammonium hydroxide DO02 C 

Ammonium persulfate DO01 and DO02 1, c 

Anti-sieze compound Do08 TC 

Anti-sieze, lead Do08 TC 

Aromatic amine DO02 C 

Arsenic trioxide PO12 T 

Barium chloride DO05 TC 

Barium hydroxide DO05 TC 

Batteries DO02, DO08. and DO09 C, TC 

Batteries (lead acid) DO02 and DO08 C, TC 

Batteries (nickel cadmium) dry Do06 TC 

Batteries (nickel cadmium) wet DO02 and DO08 C, TC 

Batteries (mercury) DO02 and DO09 C. TC 

Benzene DOOl, DO18 and UO19 I, TC, T 

Benzoine tincture DO01 I 

Blast media DO06 DO07, and WOB TC 

Calcium hypochlorite LX01 and DO03 1, I? 
Calcium, metallic DO01 and DO03 1, R 

Chromic acid debris Do07 TC 

Chromic acid solution DO02 and DO07 C. TC 

Citric acid solution DO02 C 

Cleaner, lubricant, and preservative FO02 T 

Cleaning compound DO01 and DO02 1, c 

See notes at end of table. 
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Table C-l (Continued) 
Hazardous Waste Generation At SUBASE Kings Bay 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Description USEPA Waste Number 

Coating repair (xyian) Do01 and FMJ3 

Color fixer Doll 

Conathane Wol 

Copier fluid Door 

Copper plating solution wO2, wo6, and DCtO7 

Copper solution lxIo2 

Corrosion inhibitor DC02 

Corrosion preventative Do01 

Corrosion preventative (liquid) DO01 

Corrosion remover Do02 

Decontamination kits DO01 

Delcem (part B) DO08 

di(2-Ethylhexyl)phthalate UO28 

Digestion solution wo2 

Dimethoate spill debris PO44 

Dimethyl gloxime Do02 

Dispersant DO01 

Dry cleaning solvent DO01 

Dry cleaning solvent and wire rope grease debris Do08 

Epoxy catalyst DO21 and DO35 

Epoxy powder coating debris DC07 and DO08 

Epoxy primer DO01 and DO07 

Ethanolamine Do02 

Ethyl acetate Do01 

Ethyl alcohol DO01 

Ethylene glycol monoethyl ether DO01 

Ethylene glycol monoethyl ether acetate DO01 

Ethylene glycol, water paint thinner DO18. DO22, FO03, and FO05 

Ferric chloride (HCI) Do02 

Ferrous stain remover Do02 

Film lubricant (dry, solid) DOOl, DOO8, and DO35 

Fire barrier caulk DO01 and DO35 

Fixer wash water Do07 and DO1 1 

fixer, metal photograph DO07 and DO1 1 

See notes at end of table. 

USEPA Waste 
Code 

I 

TC 

I 

I 

C, TC 

C 

C 

I 

I 

C 

I 

TC 

T 

C 

T 

C 

I 

I 

TC 

TC 

TC 

I, TC 

C 

I 

I 

I 

I 

TC, I, T 

C 

C 

I< TC 

I, TC 

TC 

TC 

KS Site 11 [PART-B.per]#OJS 
mlv.04.95 C-6 



Table C-l (Continued) 
Hazardous Waste Generation At SUBASE Kings Bay 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Description USEPA Waste Number 

Flash arrestor wash water Do02 

Floor polish remover Do02 

Formaldehyde u122 

Freon 113 (spent) FO02 

Freon and oil MO1 

Freon, fluorinated and molykote grease debris FOOl 

Freon, oil and solvents DO01 and FO02 

Gasoline DO01 

Gasoline filters DO01 

Generator solution DO19, D035, and FO03 

Glass beads blast media Do08 

Gram decolorizer Do1 

Grease, lead Do08 

USEPA Waste 
Code 

C 

C 

T 

T 

T 

T 

I, T 

I 

I 

TC, I 

TC 

I 

TC 

Gun wash slop D601, DOCE, DOO7, DOW, DCr35, FO03, I, TC, T 
and FoO5 

Hydrochloric acid 

Hydrochloric acid, 2,4dinitrophenyl-hydrazine 

Hydrogen peroxide 

Hydrogen peroxide solution 

I.C.P. aqueous waste 

I.C.P. waste (8) 

lsopropanol 

Isopropanol, graphite 

Isopropanol, water 

Kodak activator 

Laboratory pack “A” 

Layout dye 

Lead acid batteries 

Lead blankets 

Lead debris 

Lead foil 

Lithium nitrate 

Lithium oxyholide batteries 

Magnesium batteries 

See notes at end of table. 

Do02 C 

Do02 C 

DO01 I 

DO01 I 

DO02, DO06 DO07, and DO09 C. TC 

DOO2, DOO6, D607. DOO8. and DO09 C, TC 

DCtOl I 

DO01 I 

Do01 I 

Do02 C 

DOU, W13, DO14, DO15, DO16, DO18, I, TC 
DO19, DO21, DO27, DO38, and DO43 

DWl, FO02, and FO03 T, I 

DO02 and DOCI8 C, TC 

DO08 TC 

DO98 TC 

DO08 TC 

DO01 I 

Do03 R 

Do07 TC 
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Table C-l (Continued) 
Hazardous Waste Generation At SUBASE Kings Bay 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

USEPA Waste 
Waste Description USEPA Waste Number Code 

MEK debris Do35 TC 

MEK, peroxide uo29 T 

Mercuric nitrate wO2 and DO09 C, TC 

Mercuric oxide ooo9 TC 

Mercury amalgam Do09 TC 

Mercury switches Do09 TC 

Mercury thermometers Do09 TC 

Mercury, silver paper DO09 and DO1 1 TC 

Metal polish DO01 I 

Methanol u154 I 

Methyl ethyl ketone DCIOl and DO35 I, TC 

Methyl ethyl ketone, oil w35 TC 

Methylene chloride debris FOOl and FOO2 T 

Methylene chloride stripper FO02 T 

Methylene chloride, water FOO2 T 

Moisture titration fluid DO19, DO22. and FO03 TC, I 

Monoethanolamine Do02 C 

Morpholine DO01 I 

n-Butyl alcohol DO01 I 

N.O.C. liquid IX?08 TC 

Nail polish remover DO01 I 

Neutra rust DO02 C 

Nickel-cadmium batteries DO02 and DO08 C, TC 

Nickel plating solution DOO2. DOO7, and DO08 C, TC 

Nickel solution Do02 C 

Nitric acid DO01 and DO02 1, c 

Oxygen breathing apparatus canisters DO01 and Do05 I, TC 

Oil filters DO07 and DO08 TC 

Ordnance debris Do06 TC 

Oxygen candles Do01 and wO5 I, TC 

Paint DOOl, DOO7, DOO8, FOO3. and FOO5 I, TC, T 

Paint debris DOO5, DOO7, DOO8, DO35, FOO2, FO03, TC, I, T 
and FO05 

Paint debris, solvents DOO5, DOO7, DOO8, DO35 FOO2, FO03, TC. I, T 
and FO05 

See notes at end of table. 
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Table C-l (Continued) 
Hazardous Waste Genemtion At SUBASE Kings Bay 

Class 2 Modification to the Part B Permit Application 
Nayal Submarine Base 

Kings Bay, Georgia 

USEPA Waste 
Waste Description USEPA Waste Number Code 

Paint liquid DO01 I 

Paint remover DOOl, DOO7, and FO02 I, TC, T 

Paint remover debris FOOl T 

Paint waste-liquid DOOl, wO7, DOO8, FOO3, and FO05 I, TC, T 

Paint, barium DON and DO05 I, TC 

Paint, listed solvents DOOl, DOo7, LIo35, DOOS, FOO3, and I, TC, T 
FOOS 

Paint, listed solvents, MEK DOOl, DO35. FOO3. and FO05 I, TC. T 

Paint, MEK DO01 and DO35 I, TC 

Pasa jell X102 DO02 and Do07 C, TC 

Pentachlorophenol F027 and DO37 TC, H 

Pentane DO01 I 

Petroleum distillate DO01 I 

Phenolic resin, silver compound DO11 TC 

Phosphoric acid Do02 C 

Photograph receptor drum DO04 and DO10 TC 

Plastisol primer DOOl. FO03, and FO05 I. T 

Plating waste and rags (alodine) Do07 TC 

Polish (plastic) DO01 I 

Polyester resin DO01 I 

Polysulfide rubber compound DO07 and DO08 TC 

Polysulfide rubber compound debris DO07 and DO08 TC 

Polyurethane DO01 and FO02 I, -f 

Porcelain cleaning compound DO02 C 

Potassium chromate DO07 TC 

Potassium hydroxide DO02 C 

Potassium nitrate DO01 I 

. Primer (sealing compound) FOO2 T 

R-11 U121 and U075 T 

Red lead oxide powder DO01 and DO08 I, TC 

Red lead oxide powder, mineral oil DO08 TC 

Respirator filters DO07 and DO1 1 TC 

Rubber primer DO01 I 

Sand blast media DO07 TC 

Scale remover DO02 C 

See notes at end of table. 
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Table C-l (Continued) 
Hazardous Waste Generation At SUBASE Kings Bay 

Class 2 Modification to the Part 6 Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Description USEPA Waste Number 

Scintiverse DO01 

Sealing compound DO07 

Sealing compound, TCE, freon, and debris FO02 and DO07 

Silver cell batteries DO02 and DO1 1 

Silver cell batteries (dry) DO11 

Silver cell wash DO11 

Silver nitrate DO01 and DQll 

Silver nitrate solution DO01 

Silver paper DO09 and DO1 1 

Silvex DO17 and F027 

Silvex, methanol DOOl. D017, and F027 

Sodium chlorate DO01 

sodium hydroxide powder DO07 

sodium hydroxide solution DO02 

sodium hypochlorite solution DO02 

jodium metasilicate solution DO02 

sodium nitrate DO01 

sodium phosphate solution DO02 

sodium silicate solution DO02 

solder debris DOO4. DOOB, and Do1 1 

solder flux DO01 

jolid film lubrication DOOl, DOOB, and DO35 

Solid paint DO05, DO07, DOO8, and DO35 

Solid paint containers DOOS, DO07, DOO8, and DO35 

Spill residue, mercury contaminated soil DO09 

Stripping solution FO02 

Sulfuric acid DO02 

Teflon paint, water DO01 and DO07 

Tetrachloroethene FO02 

Tetrachloroethene, debris FO02 

Tetrahydrofuran DO01 

Titration fluid DOOl, FO03, DOlQ, and DO35 

Toluene DOOl, FOOS, and U220 

Toner DO01 and DO07 

See notes at end of table. 

USEPA Waste 
Code 

I 

TC 

TC, T 

C, TC 

TC 

TC 

I, TC 

I 

TC 

TC, H 

I, TC, H 

I 

TC 

C 

C 

C 

I 

C 

C 

TC 

I 

I, TC 

TC 

TC 

TC 

T 

C 

I, TC 

T 

T 

I 

I, TC 

1% T 

I, TC 
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Table C-l (Continued) 
Hazardous Waste Generation At SUBASE Kings Bay 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Description USEPA Waste Number 

Trich, freon 113, hydraulic fluid, and debris FoOl 

Trichloro-fluoromethane u121 

Trichloroethane FO02 

Trichloroethane (spent) FOOl 

Trichloroethane debris FOOl 

Trichloroethane, freon, and oil debris FOOl 

Trichloroethane, MEK debris FOOl and DO35 

Trichloroethane, rags FOOl 

Trichloroethane, water FOOl 

Trichloroethene FOOl 

Trichlorotri-fluoroethane FO02 

Trichlorotri-fluoroethane debris FO02 

Trichlorotri-fluoroethane, oil FOOl and FOCI2 

Trichlorotri-fluoroethane (oil and solvents) DO01 and FO02 

Turco super carb DO07 and FOO2 

Turcoat accelagold DOOl, DO02, and DO07 

Urethane accelerator DO01 and DO21 

Varnish DO01 

Waste explosives Do03 

Watch cleaning solution DO01 

Wtre rope grease DO08 

Wire rope grease debris DO08 

Wood filler DO01 and DO35 

X-omat fixer DO07 and DO1 1 

X-ray rinse water Do08 

Xylene (spent) DO01 and FO03 

Xylene (unused) U239 

Zinc chromate putty Do07 

USEPA = U.S. Environmental Protection Agency. R = reactive. 
I = ignitable. C = corrosive. 
TC = toxicity characteristic. T = toxic. 
NOS = not otherwise specified. HCI = hydrogen chloride. 
I.C.P. = MEK = methyl ethyl ketone 
N.O.C. = R-1 1 = type of explosive. 
TCE = trichloroethene. 

USEPA Waste 
Code 

T 

T 

T 

T 

T 

T 

TC, 7 

T 

T 

T 

T 

T 

T 

I, T 

TC, T 

I, C, TC 

I, TC 

I 

R 

I 

TC 

TC 

I. TC 

TC 

TC 

I 

1, T 

TC 
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Several issues addressed within the USATHAMA technology review pertain primarily 
to technologies used at U.S. Army facilities; for many of these, there are no 
equivalent technologies currently available within the Navy. Therefore, SUBASE 
Kings Bay does not have access to these technologies. However, SUBASE Kings Bay 
does participate in many of the alternative programs described within the 
document. These points of similarity and dissimilarity are described below. 

1. SUBASE Kings Bay is actively involved within the DOD Conventional 
Ammunition Demilitarization Program. Under this program, a 
significant quantity of the munitions that are declared to be 
unserviceable, obsolete, or surplus are either recycled, reworked to 
meet alternate specifications, or included in the Foreign Military 
Sales Program. At SUBASE Kings Bay, the majority of PEPS are 
recycled through utilization in training exercises for EOD personnel 
or SUBASE fire department personnel. In these instances, the 
materials are not classified as wastes and are, therefore, exempt 
from RCRA requirements. Also, items such as damaged munitions that 
are demolished are considered to be under emergency conditions; 
these situations are also exempt from RCRA requirements. As a 
result, only a small part of the SUBASE Kings Bay munitions are 
considered to be hazardous wastes that are demilitarized through 
thermal treatment. 

2. Several alternate technologies to OB/OD are presented that have been 
used or are presently being developed by DOD. The availability to 
the U.S. Navy and current status of each are presented in the 
following. 

a. Separation and Disassembly Technologies. These technologies 
include hot water washout, steam out, and autoclave treatment. 
The only Navy facility that possesses such equipment is the 
Keyport Naval Weapons Station in the State of Washington. 
Transportation of munitions to this facility from SUBASE Kings 
Bay would be dangerous to both the transporters and to the 
communities along the transit route. Also, these methods 
place workers at a higher risk than with OB/OD and have a 
tendency to create additional quantities of hazardous wastes, 
such as explosive-contaminated wastewaters. These wastes 
require further treatment and tend to be counterproductive in 
terms of the safety requirements and waste minimization goals 
established by the DOD. 

b. Incineration. The Army uses several types of incineration 
technology in the treatment of waste munitions and propel- 
lants. The Navy currently has no incinerators designed for 
this purpose. Very few of these Army facilities have received 
final RCRA permits due to problems associated with the units. 
The Army units tend to experience a phenomenon called 
flashback, in which minor detonations occur within the units. 
The flashbacks generally cause internal damage within the 
incinerators and can result in broken welds and seams that 
lead to excessive air emissions. As a result, the Navy does 
not view this technology as sufficiently developed to 
adequately treat these types of wastes. 

KB Site 11 [PART-B.perJ#OJB 
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C. Electrochemical reduction and chemical conversion are not 
applicable to wastes at SUBASE Kings Bay. The Western Area 
Demilitarization Facility is at such a distance from SUBASE 
Kings Bay that use of this facility is not feasible. 

3. Hazardous Waste Minimization. SUBASE Kings Bay currently has a 
program of hazardous waste minimization in effect. This program 
includes periodic audits of the facility and the implementation of 
a hazardous waste minimization plan. The recycling programs 
previously mentioned are an integral part of the waste minimization 
efforts. 

4. Several Research and Development (R&D) programs are presently being 
conducted within DOD to develop methods to supplement or replace 
OB/OD technologies. These include such methods as supplemental 
fuel, improved means of water and solvent washout, extraction, 
biodegradation, alternate incinerator designs, etc. None of these 
technologies are sufficiently developed enough to be available for 
implementation at SUBASE Kings Bay. 

Appendix C-6 provides a much more detailed discussion of the alternatives 
available for OB/OD. None of these technologies are available to SUBASE Kings 
Bay at the present time. Also, it must be noted that many military ordnance 
items, particularly bombs, are designed so that they cannot be easily and safely 
disassembled. This design practice is employed to prevent any unexploded 
ordnance (UXO) that has been used in combat from being reused by hostile forces 
against allied forces. Attempts to disassemble these types of items for sampling 
and analysis would be extremely dangerous. The only feasible means of disposing 
of these items is through open detonation. 

No chemical agents are treated at SUBASE King Bay. Pyrotechnics such as smokes, 
phosphorus, and flares are thermally treated through open burning. The only 
alternate treatment for these types of materials other than open burning is 
incineration. As stated previously, the U.S. Navy currently has no demilitariza- 
tion furnaces or incinerators. Also, U.S. Army incinerators that are used for 
treatment of these materials tend to regularly experience minor detonations that 
damage the units and result in incomplete treatment. Due to these difficulties, 
as well as the potential of the materials to detonate during handling, 
transportation of these materials to offsite facilities is not considered a 
feasible option. 

c.2 WASTE ANALYSIS PLAN 140 CFR 270.14(b)(3)1. The following plan provides 
guidance used for determining the physical and chemical characteristics of 
hazardous wastes and industrial wastes at Kings Bay. The characteristics'of each 
waste are determined prior to initiating storage, treatment, or disposal 
procedures. While the plan requires that these characteristics be determined, 
it is not often necessary to conduct actual laboratory analysis if maximum use 
is made of existing data for materials used at SUBASE Kings Bay. Implementation 
of the plan is the responsibility of the Public Works Department and the 
"originator" of the waste. (The word "originator" is used to refer to individual 
commands and/or departments within SUBASE Kings Bay who generate industrial or 
hazardous wastes.) The plan details the steps to be taken to characterize wastes 
to provide labeling and handling information to originators and to determine the 
most appropriate handling and disposal method for the waste. 
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The categories of waste that are treated at the SUBASE Kings Bay OB/OD facility 
consist primarily of military energetic materials and ordnance that have exceeded 
their shelf life, have been damaged, have been used for their intended purpose 
and are no longer useful, or have been declared surplus. Waste ordnance and 
pyrotechnics treated at SUBASE Kings Bay are generated at the various naval 
commands at SUBASE Kings Bay and neighboring Navy facilities. These materials 
are submitted to EOD for thermal treatment through OB/OD. 

Appropriate treatment of these materials is based upon published information, 
including existing serial numbers, stock numbers, or inventory lot numbers. 
Information is also available in historical data and ordnance publications. 
These reference materials are maintained by EOD Group Two, Detachment Kings Bay, 
which performs all thermal treatment activities at the facility. 

If there is a question as to the suitability of a particular material for OB/OD, 
other data are gathered to resolve the issue. A small test burn of the material, 
if possible, may provide adequate information on the applicability of OB/OD for 
the waste. A test burn is also performed to determine acceptability of OB/OD 
materials for which little or no historical data exists. 

It is not feasible in the aforementioned cases to do a complete chemical analysis 
of the material in question due to its presumed hazardous nature. Due to their 
inherent explosive nature, all such materials are considered to have the 
potential to detonate. In addition, the majority of items are submitted for 
OB/OD due to the age of the item; explosives are known to become less stable with 
age. Therefore, sampling waste explosives poses a significant health risk due 
to premature detonation of the ordnance as a result of sampling attempts. Also, 
a detailed waste analysis is not necessary to ensure successful treatment by 
OB/OD, as the constituents of PEP, as well as its ballistic properties, are well 
known prior to treatment. The AMCCOM study in Appendix C-S indicates that OB/OD 
is effective as treatment of these materials; also, Appendix C-7 contains 
physical properties of PEP materials demilitarized at this site which, in 
conjunction with Appendix C-3, further demonstrate that OB/OD will successfully 
treat these wastes. Therefore, full hazard characteristic analyses are not 
performed to avoid danger associated with excess handling of such materials and 
to eliminate costly and potentially dangerous time delays. The materials are 
visually inspected prior to treatment to ensure that only appropriate PEP are 
subjected to thermal treatment. Nonexplosive wastes are returned to the genera- 
tor. 

A flow diagram demonstrating the routes through which materials are received for 
OB/OD treatment by EOD is included as Figure C-2. 

The purpose of the Waste Analysis Plan for OB/OD materials is to gather 
information that will aid the facility in (1) characterizing the residue 
remaining after OB/OD, and (2) subsequent handling, storage, and disposal of the 
residue. The OB/OD Waste Analysis Plan flow scheme is shown on Figure C-l. 

It is vitally important that wastes be properly characterized. Inaccurate 
information concerning the chemistry of waste could lead to violations of State 
or Federal rules, safety problems for workers handling the wastes, and/or 
improper treatment at the Base's treatment plants. 

c.2.1 Initial Waste Characterization A WID is used to transfer data about a 
waste from the originator to Public Works. A copy of this form and instructions 
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on completing it are contained in Appendix C-l. Under routine conditions, the 
originator will provide the common and chemical names of the waste and its 
constituents and a National Stock Number (NSN) when available. Upon receipt of 
a WID containing an NSN, the Hazardous Materials Information System (HMIS) 
maintained on the facility's compact disk-based computer system should be 
consulted for further information about this material. The HMIS is a microfiche 
database containing physical and chemical characteristics of the product 
purchased by the DOD. The database is updated frequently. These data are 
supplemented with laboratory analyses when the waste is a "process waste" or when 
the HMIS is inadequate. Table C-2 is a summary of the data available in the 
HMIS. The HMIS contains specific information on the material. This information 
and its uses are informally summarized in Table C-3. 

The data from the HMIS should then be transferred to the back of the WID to 
provide the originator with informationneededto properly handle and temporarily 
store the waste. The data given to the originator need to include all applicable 
U.S. Environmental Protection Agency (USEPA) hazardous waste numbers, specific 
handling instructions, the type container in which the waste is to be collected, 
hazard class, UN/NA number, proper Department of Transportation (DOT) shipping 
name, and ultimate disposition of the waste and any additional information 
required to safely and legally accumulate the waste. The USEPA waste numbers 
must be determined by reference to the lists and characteristics of hazardous 
waste that are contained in the SUBASE Kings Bay Hazardous and Industrial Waste 
Management Plan. 

In some cases the WID will not contain an NSN, particularly for process wastes 
such as sludges, mixtures, and locally purchased items. It is also possible that 
the HMIS will omit some information. Additional sources of information must be 
consulted in these cases. The additional sources include the following. 

1. Material Safety Data Sheets prepared by the manufacturer for the 
material(s) in the waste. Navy instructions require that such a 
sheet be obtained from the vendor (even for locally purchased 
items). 

2. Fire Protection Manual on Hazardous Materials (National Fire 
Protection Association [NFPA]). This Includes data on many products 
by brand name and has an incompatibility section that is extremely 
helpful. 

3. Dangerous Properties of Industrial Materials. This provides 
extensive toxicological data and is cross indexed by known synonyms. 
It also contains incompatibility data, flash point data, and may 
contain DOT hazard information. 

4. The Hazardous Materials Shipping Table found at 49 CFR 172 contains 
lists of materials recognized as hazardous by DOT and associated 
hazard class and packaging requirements. 

5. The Hazardous and Industrial Waste Management Plan for SUBASE Kings 
Bay contains many waste streams and associated hazard data. 

6. The lists of hazardous wastes published by USEPA at 40 CFR 261 
should also be consulted. 
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Table C-2 
Information Available from the Hazardous Materials Information 

System (HMIS) on Chemical Products 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

rlational stock number Part number and trade name 

>roprietary (yes or no) Manufacturer and telephone number 

tern name and unit of issue Quantity 

3adioactivity data Chemical name(s) and formula 

iazardous components DOT requirements 
Chemical name Class 
NIOSH number label 
Percent in product ID number 
TLV 
RQ 

iealth and physical property data Storage and handling data 
Boiling point Extinguishing media 
Flash point Unusual fire hazards 
Explosion limits Protective equipment 
Vapor density Ventilation 
Specific gravity Handling precautions 
Solubility in water Other precautions 
Appearance and odor Incompatibilities 
First aid Conditions to avoid 
Hazardous decomposition products 

Votes: NIOSH = National Institute for Occupational Safety and Health. 
TLV = threshold limit value. 
RQ = reportable quantity. 
DOT = Department of Transportation. 
ID = identification. 

Table C-3 
General Usage of Hazardous Materials Information System (HMIS) Information 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Data from HMIS 

Hazardous components 

Flash point 

PH 

DOT requirements 

Storage and handling data 

Use of Data 

Compare the names of hazardous components with the lists of hazardous 
wastes to determine whether a listed waste is present. Also whether or not 
any components contain lead, cadmium, or other “regulated” chemicals 
that may cause the waste to be considered hazardous. 

If flash point is below 140 OF, waste is hazardous (DOOl). 

If pH is less than 2.0 or greater than 12.5, the waste is hazardous (Doo2). 

The HMIS will specify the DOT shipping name, hazard class, and approved 
container(s). 

Note any special precautions shown such as handling precautions, special 
protective equipment required, incompatibilities, etc. 

Notes: The Hazardous Materials Information System (HMIS) may also contain additional helpful information, 
such as: fire-fighting procedures, appearance, odor, shipping quantity, solubility, explosive limrts, etc. 

OF = degrees Fahrenheit. 
DOT = Department of Transportation. 

KB Site 11 IPART-B.perIM38 
mlv.04.95 c-17 



If these reference materials do not contain the needed information, laboratory 
testing of the waste will be necessary. A representative sample of the waste 
should be collected and the analytical protocol described below for unknown 
wastes should be followed. The protocol can be reduced based on the information 
that is available. For instance, a water-based waste need not be tested for 
flash point, a paint sludge waste need not be tested for pesticides, etc. 
Therefore, testing may be reduced based upon a reasonable knowledge that one or 
more parameters are not relevant to the waste stream. 

C.2.2 Characterization of an Unknown Waste Personnel at EOD are specifically 
trained in the handling and treatment of waste explosives. As such, they are 
familiar with such wastes and unknown waste explosives are not expected to be 
treated under normal conditions. However, under emergency treatment conditions, 
unknown explosives may be disposed. These unknowns may be received from the 
local communities, local law enforcement agencies, or upon special request by the 
Navy. As mentioned before, due the extreme risks associated with sampling 
attempts, these items will not be analyzed and will be treated only after 
receiving authorization from NAVSEASYSCOM. 

Occasionally there may be drums of unidentified waste at SUBASE Kings Bay. The 
material may be unidentified due to the loss of container markings or to other 
causes. The characterization procedure will be followed to determine whether the 
material is a hazardous waste. This procedure can also be used to determine if 
an unwashed empty container should be treated as hazardous waste. Use extreme 
caution when handling unknown wastes. It is generally expedient to assume 
unknowns are hazardous until proven otherwise. 

The characterization procedure will also be followed when an originator submits 
a waste characterization request form to Public Works. This request form is 
designed to allow the originator to provide as much information as is known about 
the waste to reduce testing requirements. An example of the Waste Characteriza- 
tion Request form is shown in Appendix C-l. The characterization procedure is 
as follows, 

1. Record all marks on the drum, particularly an NSN, product name, or 
chemical name. 

2. If an NSN is found, locate the NSN in the HMIS microfiche. The 
microfiche record will detail specific information (color, 
appearance, pH, and specific gravity) that should be compared to the 
unknown material. This may eliminate the need for expensive 
testing. For instance, if the microfiche record indicates the 
material'should have a pH of 4.0 and a density of 1.3, a laboratory 
can inexpensively and quickly check these parameters. If they 
match, then the unknown is the same as the NSN on the drum. If no 
NSN is present, but a product name is located on the drum, use the 
same procedure checking the product cross reference to the HMIS. If 
only a chemical name is present, information on chemicals can be 
found in Dangerous Properties of Industrial Materials, Irving Sax, 
editor (available from Van Nostrand Reinhold Company) and the Fire 
Protection Guide to Hazardous Materials (available from NFPA, 
Boston, Massachusetts). Material Safety Data Sheets on file with 
the Safety Office or Supply Department may also be used. 
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3. If in Step 2 the material has been determined to be the same as the 
drum markings, use the HMIS or other sources to determine the 
following (a yes answer to any one question means the material is a 
hazardous waste). 

a. 

b. 

C. 

d. 

e. 

f. 

h. 

4. If 

Is the pH less than 2.0? 

Is the pH greater than 12.5? 

Is the flash point less than 140 degrees Fahrenheit ("F)? 

Is the material an oxidizer? 

Does the material react violently with water? 

Does the material contain toxicity characteristic heavy metals 
or organic compounds (laboratory test may be needed for TCLP 
to determine whether the waste is hazardous)? 

Does the material contain any chemical listed in 40 CFR 
261.31? 

Is the material a pure form of any chemical listed in 40 CFR 
261.33(e) or 40 CFR 261.33(f)? 

the material does not match the container markings, it is 
necessary to test it to determine whether the material is a 
hazardous waste. First, the waste will be analyzed for "Character- 
istics of Hazardous Waste" to determine proper storage. Second, the 
wastes will be analyzed to identify the material by either gas 
chromatography and mass spectroscopy (GC/MS) or high-performance 
liquid chromatography (HPLC) to determine proper disposal. 

It is possible that additional tests may be required on some drums. For 
instance, a check for polychlorinated biphenyls (PCBs) may be necessary on oily 
wastes prior to disposal. 

All laboratory tests will be conducted using regulatory approved and required 
analytical protocols and will be certified by the analyst. Procedures to be 
followed include those in USEPA Publication SW-846, Tests Methods for Evaluating 
Solid Waste Physical/Chemical Methods (1986), and DOT methods referenced in 49 
CFR 171.8. 

Upon receipt of test results, the WID can be completed and the waste information 
transferred to the originator. 

C.2.3 Analvsis Parameters and Rationale The Waste Analysis Plan is designed to 
maximize the use of originator, manufacturer, and literature-supplied data and 
minimize the need for analytical testing. However, analytical testing will be 
required periodically. When required, these data must be obtained under 
procedures consistent with USEPA regulations. The following section provides 
guidance on analytical sampling and testing. 
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Table C-4 is a list of hazardous wastes generated at SUBASE Kings Bay and the 
analytical parameters and rationale for each. This table also presents 
information on waste explosives generated at SUBASE Kings Bay. The sampling and 
analytical parameters for soil samples collected as part of the facility closure 
will be discussed in Section I, entitled Closure Plan, Post-Closure Plan, and 
Financial Requirements. 

C.2.4 Analytical Testing Methods Table C-5 identifies the test methods to be 
employed in the analysis plan. 

The laboratory employed to perform analysis must certify its use of these 
procedures including the applicable quality assurance and quality control 
requirements of the methods. 

C.2.5 Samolinn Procedures Many waste streams are heterogeneous; therefore, care 
must be taken to obtain a representative sample. In sampling wastes, considera- 
tion will be given to the uniformity of the waste in a container and to varia- 
tions in production that may cause the waste to vary. Table C-6 is a summary of 
waste sampling methods for different types of wastes. Liquids and sludges are 
the most common form of hazardous waste. However, occasionally other forms shown 
on Table C-6 may be encountered. Recommended sampling access points for differ- 
ent waste containers and soil are listed in Table C-7. Recommended numbers of 
samples to be taken for different type of wastes and soil are given in Table C-8. 

In most cases, for hazardous wastes that are placed in containers ranging in 
capacity from 5 to 85 gallons, the sampling method employed is a Coliwasa 
sampler. However, because the residual ash resulting from open burning will have 
a fine powdery consistency, a Sampling Thief or similar device approved by the 
administrator will be used to collect representative samples. Instructions for 
drum sampling using the Coliwasa and the Sampling Thief are presented in Tables 
C-9 and C-10, respectively. 

When using a Coliwasa, a single sample (top to bottom) will be taken from a 
container, unless the waste is heterogeneous and/or contains one or more layers. 
In these cases, multiple samples should be taken, one sample from each layer. 
Samples from multiple containers of the same waste will be composited for 
analyses (except for heterogeneous or layered wastes). Samples to be analyzed 
for volatile organics should be grab samples and should not be composited. To 
ensure a uniform sample, drums will be agitated prior to sampling, if possible. 

When using a Sampling Thief to collect samples of residual ash resulting from 
open burning exercises, three samples shall be taken from each drum of waste and 
combined to form one.composite sample. Strict chain of custody (COC) will be 
maintained for those samples taken for regulatory agencies. Each person who 
handles the sample will, upon receipt, sign and date the identification tag. 
When COC procedures are followed, Section One of USEPA Publication SW-846 (1986) 
must be followed to ensure adequate COC. The sample container must be compatible 
with the waste. Except for some solvents and oils, a plastic (1 quart) bottle 
is best. Corrosive samples must not be placed in metal containers. 

Only all-cargo aircraft, tracks, United Parcel Service (UPS), or other non- 
passenger vehicles will be used to ship hazardous waste samples to laboratories. 
USEPA procedures (SW-846) for sample preservation must be followed and USEPA and 
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Table C-4 
Waste Analysis Protocol 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Parameter(s) Rationale 

4cetic acid PH Check pH less than 2.0 

4cetone None Listed waste 

Mhesive and adhesive primers flash point Check flash point. 

TCLP To determine metals and organics content 

Alkaline sludge PH Check pH Qreater than 12.5 

4lodine PH Check pH less than 2.0 

TCLP To determine chromium oontent 

Alodine dried debris TCLP To determine metals content 

Aluminum conversion coating sludge None Listed waste 

Ammonium hydroxide PH Check pi-l greater than 12.5 

Anti-seize compound TCLP To determine metals and organics content 

Barium containing debris TCLP To determine barium content 

Battery acid (sulfuric acid) PH Check pH less than 2.0 

TCLP To determine lead content 

Benzene (solvent) None Listed solvent 

Benzene contaminated waste TCLP To determine benzene content 

Beryllium None Listed waste 

Bromine water PH Check pH less than 2.0 

Cadmium batteries TCLP To determine cadmium content 

Calcium hypochlorite None DOT oxidizer 

Carbon tetrachloride contaminated waste TCLP To determine organics content 

Chlordane contaminated waste TCLP To determine organics content 

Chlorobenzene contaminated waste TCLP To determine organics content 

Chloroform contaminated waste TCLP To determine organics content 

Chromic acid PH Check pH less than 2.0 

TCLP To determine chromium content 

Chromium plating solution PH Check pH less than 2.0 

TCLP To determine chromium content 

Copper acetoarsenite (Paris green) TCLP To determine arsenic content 

Corrosion preventative Flash point Check flash point 

Cresols (solvent) None Listed solvent 

Cresol contaminated waste TCLP To determine organics content 

Cyanide plating bath solutions None Listed waste 

Cyanide plating bath residues None Listed waste 

Cyanide salts n.o.s. None Listed waste 

See notes at end of table. 
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Class 2 Modification to the Part B Pemit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Parameter(s) Rationale 

Descaling compound PH Check pH less than 2.0 

1 ,CDichlorobenzene contaminated waste TCLP To determine organics content 

1,2-Dichloroethane contaminated waste TCLP To determine organios content 

1 ,l-Dichloroethylene contaminated waste TCLP To determine organics content 

Dichlorodifluoromethane None listed waste 

!,CDinitrotoluene contaminated waste TCLP To detenine organics content 

Epoxy paint remover TCLP To determine metals Wntent 

‘ormic acid PH Check pH less than 2.0 

Gasoline Flash point Check flash point 

Heptachlor contaminated waste TCLP To determine organics content 

Hexachlorobenzene contaminated waste TCLP To determine organics COntent 

Hexachlorobutadiene contaminated waste TCLP To determine organics content 

Hexachloroethane contaminated waste TCLP To determine organics Content 

Hydrochloric acid PH Check pH less than 2.0 

iydrofluoric acid PH Check pH less than 2.0 

iydrogen peroxide None DOT oxidizer 

nsulating varnish Flash point Check flash point 

TCLP To determine organics content 

lsobutanol None Listed solvent 

Isopropyl alcohol Flash point Check flash point 

Kerosene Flash point Check flash point 

Lead residue TCLP To determine metals content 

indane TCLP To determine organics content 

-ithium hydroxide PH Check pH greater than 12.5 

Mercuric nitrate solution TCLP To determine metals content 

Mercury TCLP To determine metals content 

Methanol None Listed solvent 

Methylene chloride None Listed solvent 

Methyl ethyl ketone (solvent) None Listed solvent 

Methyl ethyl ketone contaminated waste TCLP To determine organics content 

Methyl isobutyl ketone None Listed waste 

Monoethanolamine PH Check pH less than 2.0 

Naphtha flash point Check flash point 

Nickel cyanide None Listed waste 

Nickel solution, electrode-less TCLP To determine metals content 

Nitric acid solution PH Check pH less than 2.0 

see notes at end of table. 

Table C-4 (Continued) 
Waste Analysis Protocol 
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Table C-4 (Continued) 
Waste Analysis Protocol 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Parameter(s) Rationale 

Nitrobenzene contaminated waste TCLP To determine organics content 

n-butyl alcohol None listed solvent 

Otto fuel waste None Reactive 

Oxygen breathing apparatus canister TCLP To determine metals content 

Paints TCLP To determine metals and organios content 

Paint stripper PH Check pH less than 2.0 or pH greater than 
12.5. 

Paint thinner TCLP To determine trace organics content 

Penetrating fluid Flash point Check flash point 

TCLP To determine organics content 

Pentachlorophenol contaminated waste TCLP To determine organics content 

Phosphoric acid PH Check pH less than 2.0 

Plastisol Plash point Check flash point 

TCLP To determine organics content 

Potassium hydroxide PH Check pH greater than 12.5 

Pyridine contamrnated waste TCLP To determine organics content 

Scale removing compound PH Check pH less than 2.0 

Silver solutions TCLP To determine metals content 

Sludges from IWTP TCLP To determine metals and organics content 

Sodium chromate TCLP To determine metals content 

Sodium hydroxide PH Check pH greater than 12.5 

Stripping and cleaning bath solutions from None Listed waste 
electroplating operations where cyanides are used 
In the process 

Sulfamic acid PH Check pH less than 2.0 

Sulfuric acid PH Check pH less than 2.0 

Tetrachloroethene None Listed waste 

Tetrachloroethene contaminated waste TCLP To determine organics content 

Toluene None Listed solvent 

1 ,l ,l-Trichloroethane None Listed solvent 

Trichloroethlene None Listed solvent 

Trichloroethlene contaminated waste TCLP To determine organics content 

Trichlorofluoromethane None Listed solvent 

l,P,P-Trifluoroethane None Listed solvent 

Trichlorophenol contaminated waste TCLP To determine organics wntent 

Vinyl chloride contaminated waste TCLP To determine organics content 

Waste acids, mixed PH Check pH less than 2.0 

See notes at end of table. 
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Table C-4 (Continued) 
Waste Analysis Protocol 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Parameter(s) Rationale 

Waste caustics, mixed PH Check pH greater than 12.5 

Xylene None Listed solvent 

Waste explosives None These items are known to be reactive (DQO3) 
and contain known metals. 

Residual ash generated from open burning Reactivity Reactive residues 

TCLP To determine metals wntent 

Notes: TCLP = Toxicity Characteristic Leachate Procedure. 
DOT = Department of Transportation. 
N.O.S. = not otherwise specified. 
IWTP = industrial waste treatment olant. 
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Table C-5 
Test Methods 

Parameter 

PH 

Plash point 

TCLP 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 

Lindane 

Cyanide, total 

Reactivity 

Benzene 

Carbon tetrachloride 

Chlordane 

Chlorobenzene 

Chloroform 

Cresols 

1.4-Dichlorobenzene 

1,2-Dichloroethane 

1,l -Dichloroethylene 

2.2-Dinitrotoluene 

Heptachlor 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Methyl ethyl ketone 

Nitrobenzene 

See notes at end of table. 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Procedure Fkrferenoe 

Eiectrometric Method 9040, USEPA SW-846 

Pen&y-Mat-tens closed cup test Method 1010, USEPA SW-846 

Toxicity Characteristic Leachate Procedure Method 1311, USEPA SW-646 

Atomic adsorption Method 7060/7061, USEPA SW646 

Atomic adsorption Method 7080/7081, USEPA SW-846 

Atomic adsorption Method 7090/7091, USEPA SW646 

Atomic adsorption Method 7190/7191, USEPA SW-846 

Atomic adsorption Method 742017421, USEPA SW-046 

Atomic adsorption Method 7470, USEPA SW-846 

Atomic adsorption Method 7760/7761, USEPA SW646 

GC/EC Method 8080, USEPA SW-846 

Calorimetric Method 9010, USEPA SW646 

US. Gap Test US. Bureau of Mines 

Detonation, Deflagration, and Transition Test U.S. Bureau of Mines 

GC/MS or GC Method 8240/8020, USEPA SW-846 

GC/MS or GC Method 8240/8010, USEPA SW-846 

GC/MS or GC Method 8080/8250, USEPA SW-846 

GC/MS or GC Method 8240/8020, USEPA SW-846 

GC/MS or GC Method 8240/8010, USEPA SW-846 

GC/MS or GC Method 8250/8040, USEPA SW-846 

GC/MS or GC Method 8250/8010. USEPA SW-846 

GC/MS or GC Method 8240/8010. USEPA SW-846 

GC/MS or GC Method 824Oj8010. USEPA SW-846 

GC/MS or GC Method 8250/8099, USEPA SW-846 

GC/MS or GC Method 8250/8080, USEPA SW-846 

GC/MS or GC Method 8250/8120, USEPA SW-846 

GC/MS or GC Method 8250/8120, USEPA SW-846 

GC/MS or GC Method 8240/8010, USEPA SW646 

GCfMS or GC Method 8240/8015, USEPA SW-846 

GC/MS or GC Method 8250/8090, USEPA SW-846 
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Table C-5 (Continued) 
Test Methods 

Class 2 Modification to the Part 6 Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Parameter Prooedure Reference 

Pentachlorophenol GC/MS or GC Method 8260/8040, USEPA SW-646 

I Pyridine GC/MS or GC Method 8260/8090, USEPA SW-&M 

Method 8240/6010, USEPA SW-846 I Tetrachloroethene 

Toxaphene 

Trichloroethlene 

I Trichlorophenols GCfMS or GC Method 6260/6040, USEPA SW-646 

GC/MS or GC 

GC/MS or GC 

GC/MS or GC 

Method 826Ol6066, USEPA SW-646 

Method 8240/8010, USEPA SW-846 

Vinyl chloride GC/MS or GC Method 8240/8020, USEPA SW-646 

Notes USEPA = U.S. Environmental Protection Agency. 
TCLP = Toxicity Characteristic Leachate Procedure. 
GC/EC = gas chromatography and electron capture. 
GC/MS = gas chromatography and mass spectroscopy. 
GC = gas chromatograph(y). 
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Table C-6 
Samplers Recommended for Various Types of Wastes 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Bass 

Kings Bay, Georgia 

Waste Type 

Liquids, sludges, and slurries in drums, 
vacuum trucks, barrels, and similar containers. 

Recommended 
Sampler’ 

Coliwasa 

Plastic 

Limitations 

Not for containers 1.5 meters (5 feet) deep. 

Not for wastes containing ketones, 
nitrobenrene, dimethylformamide, mesitly 
oxide, or tetrahydrofuran. 

Glass Not for wastes containing hydrofluoric acid 
and concentrated alkali solutions. 

Powdered or granular solids in bags, drums, 
barrels, and similar containers. 

Grain sampler 

Sampling trier 

Limited application for sampling moist and 
sticky solids with a diameter 0.6 centimeter 
(l/2 inch). 

May incur difficulty in retaining core sample 
of very dry granular materials during 
sampling. 

Dry sludges deeper than 8 centimeters (3 
inches). 

Soil auger 

VeihmeyerTM sampler 

Does not collect undisturbed core sample. 

Difficult to use on stony, rocky, or very wet 
soil. 

Wastes in storage tanks’ Weighted bottle sampler May be difficult to use on very viscous 
liquids. 

’ Glass sampler and sample container must be used when organics are to be determined. 

Table C-7 
Sampling Points Recommended for Most Waste Containers 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Container Type Sampling Point 

Drum, bung on one end Whhdraw sample through the bung opening. 

Drum, bung on side Lay drum on side with bung up. Withdraw sample through the bung opening. 

Barrel, fiber drum, buckets, sacks, and Wrthdraw samples through the top of barrels, fiber drums, buckets, and similar 
bags. containers. Withdraw samples through fill openings of bags and sacks, Withdraw 

samples through the center of the containers and to different points diagonally 
opposite the point of entry. 

Vacuum truck and similar containers 

Soil 

Withdraw sample through open hatch. Sample all other hatches. 

Divide the surface area into an imaginary grid. The number of grids is 
determined by the desired number of samples to be collected that, when 
combined, should give a representative sample of the wastes. Sample each grid 
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Table C-8 
Number of Samples to be Collected 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Case Waste Number of Samples 
No. Information Desired Vw Container Type to be Collected 

1 Average concentration Liquid Drum, vacuum truck, and One collected with Coliwasa. 
similar container types. 

2 Average concentration Solid (powder or Bag, drum, bin, and sack One composite sample of 
granular). several samples collected at 

different sampling areas. 

3 Average concentration Soil Not applicable One composite sample of 
several samples collected at 
different sampling areas. 

4 Concentration range Liquid Drum, vacuum truck, and Three to ten separate 
storage tank samples. each from a differ- 

ent depth of the liquid. 

5 Concentration range Solid (powder or Bag, drum, and bin Three to five samples from 
granular). different sampling points. 

6 Concentration range Soil Not applicable Three to twenty separate 
samples from different 
sampling areas. 

7 Average concentration for All types All containers Three identical samples or 
legal evidence. one composite sample 

divided into three identical 
samples if homogenous. 

8 Average concentration Liquid Storage tank Same as Case No. 2. 

9 Concentration range Liquid Storage tank Same as Case No. 4. 
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Table C-9 
Procedure for Sampling Waste in Drums 

class 2 Modifioation to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

1. Choose the plastic or glass Coliwasa for the liquid waste to be sampled, referring to Table C-6. 

2. Make sure that the sampler is clean. 

3. Check to make sure that the sampler is functioning properly. Adjust the locking mechanism if necessary to make sure 
the neoprene rubber stopper provides a tight closure. 

4. Wear appropriate protective clothing and observe required sampling precautions. 

5. Put the sampler in the open position by placing the stopper rod handle in the Tee-position and pushing the rod down 
until the handle sits against the sampler’s locking block. 

6. Slowly lower the sampler into the liquid waste. (Lower the sampler at a rate that permits the levels of the liquid inside 
and outside the sampler tube to remain about the same lf the level of the liquid in the sampler tube is lower than 
outside the sampler and the sampling rate is too fast, it will result in a non-representative sample.) 

7. 

a. 

9. 

10 

11 

12 

When the sampler stopper hits the bottom of the waste container, push the sampler tube downward against the stopper 
to close the sampler. Lock the sampler in the closed position by turning the Tee handle until it is upright and one end 
rests tightly on the looking block. 

Slowly withdraw the sampler from the waste container with one hand while wiping the sampler tube with a disposable 
cloth or rag with the other hand. 

Carefully discharge all of the sample into a suitable sample container by slowly opening the sampler. This is done by 
slowly pulling the lower end of the Tee handle away from the locking block while the lower end of the sampler is 
positioned in a sample container. 

Cap the sample container, attach label, seal, record in field log book, and complete sample analysis request sheet, 

Unscrew the Tee handle of the sampler and disengage the locking block. Clean sampler onsite or store the 
contaminated parts of the sampler in a plastic storage tube for subsequent cleaning. Store used rags in plastic bags for 
subsequent disposal. 

Deliver the sample to the laboratory for analysis. 
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Table C-lo 
Procedures for Sampling Residual Ash Generated from the Open Burning of Waste Explosives 

Class 2 Modification to the Part B Permft Appiicetion 
Naval Submarine Base 

Kings Gay, Georgia 

3. 

3. 

’ 0. 

‘1. 

2. 

Choose the stainless-steel or brass Sampling Thief for the sampling of residual ash. 

Make sure that the sampler is clean. 

Check to make sure that the sampler is functioning properly and that the inner tube can rotate freely to open and close 
the sampler. 

Wear appropriate protective clothing and observe required sampling precautions. 

Ensure that the Thief Sampler is in the closed position before any sampling is performed. 

Slowly lower the Sampling Thief into the barrel of waste ash until it reaches the bottom of the barrel. 

Slowly rotate the top of the handle in a clockwise fashion to open the Thief Sampler. This will allow the residual material 
to enter the Thief Sampler. 

Close the Sampling Thief by rotating the top of the handle in a counter clockwise fashion to secure the sample. 

Slowly retrieve the Thief Sampler from the barrel with one hand while wiping the sampler with a disposable cloth or rag 
with the other hand. 

Carefully discharge all of the sample into a suitable sample container by slowly opening the sampler. This is done by 
again rotating the upper handle in a clockwise fashion. 

Cap the sample container, attach label, seal, record in field log book, and complete sample analysis request sheet. 

Disassemble the sampler, if appropriate, and decontaminate with an appropriate cleaning solution, or store the 
contaminated parts in a plastic storage tube for subsequent cleaning. Store used rags in a plastic bag for subsequent 
disposal. 

3. Deliver the sample to the laboratory for analysis. 
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DOT regulations for transporting hazardous materials and wastes must be met. 
Laboratories must certify that their procedures are USEPA approved and, in that 
certification, reference either 40 CFR 261 or test methods manual USEPA Method 
SW-846 (USEPA, 1986). 

C-2.6 Frequency of Analysis As part of the instructions given to originators 
on WID, Public Works should ask the originator to submit a revised WID for any 
waste that undergoes a change after the original submittal. These changes can 
occur as a result of changes in raw materials, process variations, indiscriminate 
mixing, etc. At least once each year, Public Works should review all WIDs, 
provide originators with a list of their wastes, and request updated information. 

Analyses should be performed whenever a significant change in process or mater- 
ials used occurs. Table C-11 summarizes analytical protocols and frequency. 

Table C-l 1 
Analytical Testing 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Waste Analysis 

Unused and partially used Data from HMIS 

Frequency 

As generated 

Sludges and spill debris Test per Table C-3 As generated 

Process wastes Test per Table C-3 On process change or material change 

Open burning residual ash Test per Table G3 Upon generating a 55gallon drum of waste 

Note: HMIS = Hazardous Materials Information System. 

C.3 ADDITIONAL REQUIREMENTS FOR IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTES 140 
CFR 264.17 (c)l. All incompatible wastes must be identified so that they may be 
segregated when stored in the permitted storage facility. Identification of 
incompatible wastes should be made by Public Works during evaluation of the WID. 
The HMIS and reference books will provide this information. When returning the 
WID to originators, Public Works should specify incompatibility as a handling 
precaution (i.e., waste trichloroethane must be segregated from caustic wastes). 

Table C-12 is a brief summary table of incompatibilities. This table must be 
supplemented by reference to the HMIS and other sources. Data on reactive and 
ignitable waste are obtained from the sources identified in Section C.2 and are 
used to ensure compliance with the requirements for storage of ignitable and 
reactive wastes. 

All waste explosives handled at the OB/OD facility are considered to be reactive 
wastes and are handled accordingly. Specific procedures regarding safety and 
SOPS for the OB/OD facility are described in more detail in Sections D and F. 

C.4 ADDITIONAL WASTE ANALYSIS REQUIREMENTS FOR LAND DISPOSAL RESTRICTIONS 140 
CFR 264.13 (B)(6) and 40 CFR 268.7 and Subpart Cl. All waste streams shown in 
Table C-l and additional wastes that may be generated will be evaluated in 
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accordance with 40 CER 268.7(a) to determine if the waste is restricted from land 
disposal. The determination will include evaluation for underlying hazardous 
constituents that have land disposal restrictions. 

This evaluation will consist of two parts. Initially, the waste's chemical 
constituents will be determined by reference to HMIS (see Table C-2). The HMIS 
will identify the constituents in the waste that will be compared to the lists 
of wastes prohibited from land disposal by 40 CFR 268, Subpart C. 

If the chemical constituents of the waste are not shown in the HMIS and/or the 
waste is a process waste for which there is no entry in the HMIS (for example, 
mixed paint waste), the waste will be analyzed using the test method described 
in Appendix I of 40 CF'R 268, TCLP. 
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Table C-12 
Incompatibility Chart 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

The mixing of any item identified in Column A with a Column B hem in the same group may case a chemical reaction, fire, 
or explosion, or generate toxic fumes. 

Column A 

Group I 

Column B 

Ammonium hydroxide 
Anhydrous ammonia 
Potassium hydroxide electrolyte batteries 
Ammonium bisulfate 
Ammonium hydrogen sulfate 
Lithium hydroxide 
Potassium hydroxide 
Sodium hydroxide 

Acetic acid 
Acid electrolyte batteries 
Chromic acid 
Hydrochloric acid 
Hydrofluoric acid 
Lithium bromide 
Nickel chloride and hydrogen chloride mixture 
Nitric acid 
Phosphoric acid 
Sulfuric acid 

Group II 

Water 
Aqueous solutions 
Alcohols 

Any concentrated Group I waste 
Aluminum phosphide’ 
Bromine 

Group Ill 

Beryllium dust . 
Group I, Column A waste 

Dichlorofluoromethane 
Methylene chloride 
Carbon tetrachloride 
Chloroform 
Ethylene chloride 
Freon 
Tetrachloroethylene 
Trichloroethlene 

I Group IV 

All oxidizers 
Nitric acid 
Chromic acid 
Sulfuric acid 
Hydrazine2 

Group I, Column A waste 
Group II, Column B waste 
All flammable materials 
Oxidizable materials 
Amines 
Hydrochloric acid 

Group V 

I Cyanides Group I, Column B wastes 
Group IV, Column A wastes 

’ Aluminum phosphide should be considered incompatible with all liquid wastes. Store in air-tight container. 
’ Concentrated hydrazine should be considered incompatible with all other waste. 
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APPENDIX C-l 

WASTE INFORMATION DOCUMENT 
WASTE CHARACTERIZATION REQUEST, 

AND INSTRUCTlON 



,ASTE INFORMATION DOCUMENT (WID) 

Originator Serial WID NO. - - 

AS OF / / 

SHOP CONTACT CODE COMMAND BUILDING PHONE EXT 

WASTE IDENTIFICATION 

Shipping Name: 
Description: 

Physical State: Layer(s) Waste Water: Dioxin Listed: 

Treatment Standards: ERG: 
CAS#: Generation Codes: 

Container: Ship Via: 

.eneration Estimate: P /Month 

PROCESS DESCRIPTION: 

Guide: 
Rpt Qty: 

P /Yr 

COMPONENT PERCENT RANGE PARTS PER MILLION 
% wm 3 0 pm 
% PPm 
% pm 
% PPm 

Disposal Reason: EXCEEDED SHELF LIFE SERVED PURPOSE UNUSED 
Other Reason: 

CERTIFICATION: I certify the above named materials are the only compounds 
included in the waste stream described and no other substance is present. 

>ignature: Code: Date: 



pg* 2 Completed by BOSC, Copies to Originator & IWTP (if applicable) 

Waste Class: 

EPA Waste Numbers: 

Reason for Classification: 

Handling Instructions: 

CONTAINER REQUIREMENTS 

DOT CNTNR: PLACCARDS: 

WID NO. - - 

Description: 

1348-1 Information: 

Item Nomenclature: 

DOT Proper Shipping Name: 

UN CLASSIFICATION: 

UN/NA Number: 

Additional Requirements: 
NONE 

Land Ban Material: 

Special Precautions and/or Instructions: (Handling lines 6-10 if any) 

Signature (BOSC Environmental Specialist) 



SUBASEINST 5090.1 B 
21 MAR 1995 

WlD INSTRUCTlONS 

The MD number will be assigned by BOSC. Item 4 must be completed by the originator. Attach a 
Material Safety Data Sheet for each known component of the waste, (Figure 3-i). Where information 
is unknown or not applicable indicate-accordingly. 

1. DATE - BOSC - assigned 

2. ORIGINATOR SERIAL NUMBER -self explanatory 

3. WlD SERIAL NUMBER - BOSC - assigned 

4. 

5. 

ORIGINATOR SHOP, ETC. INFORMATION: Originating Work Center data provided to BOSC 
HW coordinator. 

..-’ 
WASTE IDENTlFICATION 

a. 

b. Physical State- self-explanatory 

C. Flammability, Corrosive, Toxic, Reactive, Tissue Accum, Etc., See MSDS data. 

I’ 6. 

f. 

9. 

1. 

‘h. 

i. 

j. 

k. 

Shipping Name - Official shipping name required by 49 CFR 171; Description-use 
description in 49 CFR 172. 

Treatment Standards, ERG, Guide, : - self-explanatory 
- . . :. 
CAS #-‘Chemical Abstract SystC;~‘num~er.“~~~e;ation Codes, Rpt &y; Provide 
when available. 

Gontainer - Indicate type and size container in which the hazardous material 
product came in (i.e., 55gallon metal drum, plastic container, fiberboard box). 

Generation Estimate - Indicate the most frequent rate of generation (quantity per 
day, week, month, year) 

Frequency of Generation - How often and length of time generated (i.e., 8 
hrs/day, 7 days/week; 1 day/month; sporadic; one time only) 

Expected Annual Generation - self-explanatory 

Process Description - Describe what material will be in the containers and explain 
the process which produces wastes in a manner of sufficient detail to assure an 
accurate and complete waste identification. 

Component - Provide percentages of hazardous and nonhazardous materials 
to be placed in containers as a result of the waste generation process. 

REASON FOR DISPOSAL, Exceeded shelf life, served purpose, unused, other reason- 
self-explanatory 

FIGURE 3-2 
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21 MAR 1995 

7. .:- 

8. -10 

Il. 

12. 

13. 

14. 

15. 

.--%A: <:-l:-;-r-,zr -,-r.; j, ;,-.E-&&+‘;-. ;:. -jr. 1 -.-.. : j :, ._ ; ;, i ..;- -. .$ 1 “. . .; ,. 

1348-1. INFORMATION: :’ refer to -‘Section 8;O. (Shipping and Transportkon)’ of ‘the’ “’ - 
Waste Management Plan. Ite’m nomenclature per 1348-l requirements. 

WlD INSTRUCTlONS 
. 

CERTIFICATION: WlD must be signed by Originating Command Waste Coordinator ;: 
.I 

SIGNATURE COMMAND CODE/ DATE: Self-explanatory 

Following is provided by BOSC: z’;‘. ., . 

WASTE CLASSIFICATION: Refer to Section 5.1 (Waste Analysis Plan) of the Waste 
Management Plan 

.;: . T ,, . ,. .,.- 
EPA WASTE NUMBER(S): e.g., DOOl, FOO5; refer to Section 5.1 (Waste Analysis 

Plan) of the. Waste Management Plan 

REASON FOR HAZARD CLASSIFICATION: e.g., ignitable, reactive; refer to Section 
5.1 (Waste Analysis Plan) of the Waste Management-Plan J:. 

HANDLING INSTRUCTIONS: e.g., store in originator TCA; store in originator TCA, 
contact BOSC for transport to HW storage facility; acceptable for disposal 
in dumpster 

CONTAlNER . PLACARD. AND lABELlNG REQUIREMENTS: Refer to Section 3.2.2 
for containers. WiD Numbers are self-explanatory. Description is the name which 
describes the material and is completely consistent with section 3.2.2. Use WlD number 
matching front page of WiD. ..: “: . Y 

17. DOT Ppper Shipping Name: Per 49 CFR 172. % 

18. UN Classification: Per 49 CFR 172. 

19. UNMA Number: Per 49 CFR I72. v7, 

20. ADDITIONAL REQUIREMENTS and SPECIAL PRECAUTIONS AND/OR 
INSTRUCTIONS: e.g., waste(s) and/or material(s) which are incompatible with waste; 

special safety equipment required for the waste; emergency response procedures 

21. SIGNATURE: BOSC Environmental Specialist Signature. 

FIGURE 3-2 



Page - of - SUBASEINST 5090.1 B 

1. DATE: 

WASTE CHARACTERIZATION REQUEST (WCR) 
t 

ORIGINATOR INFORMATION 

_. st-foP b. CONTACT c. CODE d. COMMAND e. BUILDING 1. PHONE EXT. 

3. 
WASTE INFORMATION 

I a. WASTE NAME: COMMON 

I CHEMICAL(S) 

I b’ PHYSICAL FORM: (Check) 0 LIQUID 0 SOLID Cl SLUDGE Cl OTHER (Specify) 

c. NATIONAL STOCK NUMBER: d. OUANTITY ON HAND: 

e. WASTE SOURCE: (Describe Process /iKnown) 

c s 

4. ADDITIONAL INFORMATION: 

5. SIGNATURE: 6. CODE: 

SUBASE KINGS BAY 509W3 (5-69) 



APPENDIX C-2 

GENERAL DESCRIPTION OF WASTE EXPLOSIVES 



A. BLACK POWDER 

A.1 GENERAL DESCRIPTION 

Black powder is a low explosive, composed essentially of a mixture of potassium 
nitrate or sodiumnitrate, charcoal, and sulphur. The proportions of ingredients 
are approximately 75 percent nitrate, 15 percent charcoal, and 10 percent 
sulphur. The military uses it in the form of grains or granules of varying sizes 
and degree of fineness, depending on its specific purpose or function. The 
grains are usually glazed and graphited to improve the power's resistance to 
moisture and to give it a low coefficient of friction so that the grains will 
slide one upon the other for more compact loading. Black powder, originally 
called gun powder, is the oldest of the explosives and one of the most dangerous. 

A.2 CLASSES AND USES 

The various classes of black powder and the primary uses of each are described 
below. 

A.2.a. Black Powder (Potassium Nitrate1 
Black powder with a potassium nitrate base is divided into the following classes: 

Class 1. Used in Jet Assisted Take-Off (JATO) and rocket igniters, 
artillery primers and igniter pads. 

Class 2. Used in JATO and rocket igniters, primers, and propelling 
charges. 

Class 3. Used in JATO and rocket igniters, expelling charges for base 
ejection shells, and pyrotechnic items. 

Class 4 and 5. Used in JATO and rocket igniters, relay pellets, igniting 
charges for illuminating pyrotechnics, charges in target practice shells, 
expelling charges for base ejection shells, and igniter charges in primer 
detonators, fuse delay elements, and tracer igniters. 

Class 6 and 7. Used in JATO and rocket igniters, relay pellets, and delay 
and igniter charges in primer detonators, delay elements, practice hand 
grenade fuzes, and squibs. 

Class 8. Used in propellant charges for rocket signals. 

A.2.b. Black Powder (Sodium Nitrate) 
Black powder with a sodium nitrate base is divided into the following classes: 

Class A. Used in saluting charges. 
Class B. Used in practice bombs. 
Class C. Used in torpedo impulse charges. 

B. HIGH EXPLOSIVES 

B.l. GENERAL DESCRIPTION 

The various types of high explosives which are commonly used and stored by the 
military are described in the following paragraphs: 
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B.1.a. Trinitrotoluene (TNT) 
TNT is a light brown or white colored material whose appearance varies with the 
degree of purity. It is insoluble in water but soluble in ether, acetone, 
alcohol, and similar solvents. Although TNT is less sensitive to friction and 
impact than many other explosives, it can be detonated by moderate force when 
confined between metal surfaces such as on threads of bolts. In thin, unconfined 
layers it usually burns without explosion. Burning or rapid heating under 
confinement may cause detonation. TNT is stable and does not form sensitive 
compounds with metals. It will, however, become very sensitive in the presence 
of alkalies. TNT exhibits well recognized toxic properties. 

B,l.b. Cvclotrimethvlenetrinitramine (EUIX) 
RDX is a white crystalline solid usually used in mixtures with other explosives, 
oils, or waxes and is rarely used alone. It has a high degree of stability in 
storage and is considered the most powerful and brisant of the military high 
explosives. 

B.1.c. Amatol 
Amatol is not a manufactured product but is a mixture of molten TNT and ammonium 
nitrate which is made at the time of loading. The most generally used amatol 
consists of 50 percent TNT and 50 percent ammonium nitrate. Amatols containing 
up to 80 percent ammonium nitrate have been used. 

Ammonium nitrate is a crystalline powder varying from almost white to brown. It 
usually cannot be detonated by heat or friction but may be exploded by a 
sufficiently heavy initiation by booster explosives. It may be exploded by 
relatively light initiation if it has been sensitized by certain impurities, 
including many carbonaceous materials. Ammonium nitrate is not flammable at 
normal temperatures. In fires involving large quantities of ammonium nitrate, 
the material becomes an explosive hazard which is accentuated by conditions of 
partial confinement and build up of a certain degree of pressure in the gases of 
decomposition. When ammonium nitrate is in contact with copper bearing metals, 
it may form sensitive compounds. 

B.1.d. Explosive D 
Explosive D (ammonium picrate) is a high explosive usually derived by nitration 
of phenol followed by ammonification of the picric acid which is produced. In 
bulk density, explosive D appears in the form of finely divided crystals. 
Explosive D stains human hair and skin yellow, due to the yellow dye content in 
the picric acid. If not entirely free of traces of unammoniated picric acid, 
explosive D will react with certain metals such as lead, potassium, copper, and 
iron to form sensitive compounds and must, therefore, be protected from direct 
contact with these metals. 

B.1.e. Picratol 
Picratol is a castable mixture consisting of 52 percent explosive D and 48 
percent TNT which is made by heating TNT to about 90 degrees Celsius ("C) in a 
steam-jacket melt kettle. The explosive D is added slowly, without preheating, 
and the mixture is agitated until it is uniform in composition. 

B.1.f. Pentaervthritol (PETN) 
PETN is more sensitive than either tetryl or PDX. In its pure form, PETN is a 
white crystalline material, but it may be light gray in color due to impurities. 
It must be shipped wet with not less than 40 percent by weight of water in metal 
barrels or drums or wooden barrels or kegs in which the material is packed in 
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cloth or rubber bags. It is extremely sensitive to initiation and as such is 
considered an initiating agent. 

B.1.g. Pentolite 
Pentolite is a castable mixture of PETN and TNT usually in a 50/50 proportion. 
Pentolite may have a tendency to separate into its ingredients and, consequently, 
it should be handled as carefully as PETN. 

B.1.h. N-tetranitro-N-methvlaniline (Tetrvl) 
Tetryl is a fine yellow crystalline material which is insoluble in water but 
soluble in acetone, benzene, and other similar solvents. It is toxic when taken 
internally or by skin contact and special precautions are necessary to protect 
personnel. It is stable at all temperatures normally encountered in storage. 

B.1.i. Tetrvtol 
Tetrytol is a castable mixture of tetryl and TNT usually in the proportion of 70 
percent tetryl and 30 percent TNT. It is used to obtain a tetryl mixture that 
may be cast for boosters and demolition charges. 

Nitrozuanidine 
Nitroguanidine is a powerful high explosive which, when incorporated in 
propellants in appreciable quantities, results in a propellant that burns in a 
gun with temperatures so cool that little muzzle flash is produced. 

RDX Composition 
RDX compositions are mixtures of RDX, other explosive ingredients, and 
desensitizers or plasticizers. Three RDX compositions are described below. 

1. Composition A: During World War II, the British introduced an 
explosive composition consisting of 91 percent ELDX and 9 percent 
beeswax. This was designated as Composition A. When the United 
States standardized Composition A, the beeswax was replaced with wax 
derived from petroleum. Subsequent changes in the method of adding 
the desensitizer led to designation of the explosive as Composition 
A-2. More recently the composition has been designated as 
Composition A-3 because of later changes in the granulation of RDX 
and the method of manufacture. The wax is applied to coat the 
particles of PDX and act as a binding agent when the composition is 
pressed. Composition A-4 and A-5 consisting of 97.0 and 98.5 
percent RDX, respectively, with desensitizer added, have been 
developed but these explosives are not widely used. 

2. Composition B: This consists of castable mixtures of PDX and TNT; 
in some instances desensitizing agents are added to the mixture. 
The following are formulations of Composition B. 

Composition B. 60 percent PDX and 40 percent TNT with 1 percent wax 
added. 

Composition B-2. 60 percent RDX and 40 percent TNT. 

Composition B-3. Percentages of RDX and TNT vary but no 
desensitizer is added. 
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Composition B-4. 60 percent RDX, 39.5 percent TNT, and .5 percent 
calcium silicate. 

Composition B, desensitized. There are two formulations of 
desensitized Composition B: (1) 60 percent RDX and 40 percent TNT 
with 5 percent wax and 2 percent vinyl seal added, and (2) 55.2 
percent RDX, 40 percent TNT, 1.2 percent vistanex, and 3.6 percent 
albacer wax. 

3. Composition C. The Composition C explosives are plastic demolition 
explosives consisting of RDX, other explosives, plasticizers, and so 
forth. The following are formulations of Composition C (although 
C-3 and C-4 are the only formulations presently being used, C-l and 
C-2 may still be encountered). 

Composition C-l. 88.3 percent RDX and 11.7 percent nonexplosive 
oily plasticizer containing 0.6 percent lecithin. 

Composition C-2. 78.7 percent RDX, 5.0 percent TNT, 12 percent DNT, 
2.7 percent MNT, 0.6 percent NC, and 1.0 percent solvent. 

Composition C-3. 77 percent RDX, 3 percent tetryl, 4 percent TNT, 
10 percent DNT, 5 percent MNT, and 1 percent NC. 

Composition C-4. 91 percent RDX, 2.1 percent plyisobutylene, 1.6 
percent motor oil, and 5.3 percent sebacate. 

B.l.l. Cvclotols 
The cyclotols were developed by the British between World Wars I and II and 
standardized in the United States early in World War II. Cyclotol is prepared 
by adding water-wet RDX to molten TNT in a steam-jacketed kettle at a temperature 
of 100 "C. Some water is poured off and the heating and stirring are continued 
until all moisture is evaporated. The composition is cooled to a satisfactory 
pouring temperature. It is cast directly into ammunition components or in the 
form of chips when the cyclotol is to be stored for use later. There are three 
formulations of cyclotol being used, 75/25, 70/30, and 65/35 with the first 
numbering being the percent of RDX and the second number being the percent of 
TNT. Cyclotols used at military installations are procured commercially. 
Cyclotols are used for loading shaped-charge bombs, special fragmentation 
projectiles, and grenades. 

B.1.m. Cvclotetramethvlene tetranitromine (HMX) 
HMX was discovered as an impurity in the nitration of hexamethylene tetramine to 
form RDX. Its sensitivity is about the same as RDX. Although it is almost as 
powerful as RDX, it is seldom used alone in military applications but is mixed 
with a compound such as TNT. The military uses HMX as an ingredient in plastic 
bonded explosives. 

B.1.n. Octols 
The octols, which were developed by the United States, are prepared by slowly 
adding water-wet HMX to molten TNT in a steam-jacketed kettle at a temperature 
of 100 "C. The mixture is heated and cooled to a satisfactory pouring 
temperature and cast directly into ammunition components or prepared in the form 
of chips when the octal is to be stored for use later. There are two 
formulations of octal being used, 75/25 and 70/30, with the first number being 
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the percent of HMX and the second number the percent of TNT. Octols used at 
military installations for loading HE projectiles and bombs are procured 
commercially. 

B.1.o. Aluminized Explosives 
Aluminum is added to explosives to increase its explosive power. Some recent 
studies to determine the optimum amount of aluminum for the TNT/aluminum mixture 
have shown that the blast effect reaches the maximum when the aluminum content 
is 30 percent. The brisance, as measured by the sand test, passes through a 
maximum of about 17 percent aluminum. The rate of detonation of cast charges is 
continuously decreased by addition of aluminum up to 40 percent. For all 
practical purposes, the addition of 18 percent to 20 percent of aluminum to TNT 
produces maximum performance of the TNT. 

Six aluminized explosives are described in the following sections: 

1. m. HBX-1 and HBX-3 are binary explosives which were developed by 
the United States during World War II. The relatively insensitive 
mixtures were made by adding 5 percent desensitized to Torpex II for 
high blast explosive applications. They are castable mixtures of 
RDX, TNT, powdered aluminum, D-2 wax, and calcium chloride, 

HBX can be made by adding the calculated amount of TNT to 
Composition B to obtain the desired proportion of RDX/TNT. After 
the TNT/Composition B is melted, the appropriate amounts of the 
other ingredients are added to complete the mixture. HBX is used in 
guided missile warheads and underwater ordnance. 

The exact formulations for various compounds are: 

Percent HBX-1 Percent HBX-3 

RDX 40 31 

TNT 38 29 

Powdered aluminum 17 35 

D-2 wax 5 5 

Calcium chloride (added) 0.5 0.5 

Loading density 1.69 1.69 

2. y&. This is a binary explosive developed by the United States. It 
is a castable mixture consisting of 45 percent RDX, 30 percent TNT, 
20 percent powdered aluminum, and 5 percent D-2 wax with 0.5 percent 
calcium chloride added. It is prepared by adding the powdered 
aluminum, D-2 wax, and calcium chloride to previously melted 
Composition B. It is stable in storage, is more brisant than TNT, 
and is normally cast at a density of 1.74. H6 is used as a bursting 
charge in general purpose bombs, guided missile warheads, and 
underwater ordnance. 

3. Tritonal. This is a binary explosive developed by the United States 
during World War II. It is a castable mixture consisting of 80 
percent TNT and 20 percent powdered aluminum. It is prepared by 
adding the TNT and aluminum separately to a steam-jacketed melt 
kettle equipped with an agitator. Heating is continued until the 
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4. 

TNT is molten and the mixture is at the right viscosity for pouring 
(about 85 "C). Tritonal is used as the bursting charge for general 
purpose bombs. 

Minol-2. This is also a binary explosive developed by the British 
during World War II. It is a castable mixture consisting of 40 
percent TNT, 40 percent ammonium nitrate, and 20 percent powdered 
aluminum. It is prepared by adding ammonium nitrate and powdered 
aluminum to TNT that has been previously melted and which is 
maintained at a temperature of 90 'C. It is comparable to TNT and 
tritonal in sensitivity to initiation but is more sensitive to shock 
and less brisant. It is unstable in the presence of moisture since 
the ammonium nitrate and aluminum react with each other. It is 
normally cast at a density of 1.68. Minol-2 is used as a bursting 
charge where TNT is in short supply. 

5. w. This is known as "Depth Bomb Explosive." It is a binary 
explosive developed by the United States and Great Britain during 
World War II. It is a castable mixture consisting of 40 percent 
TNT, 21 percent RDX, 21 percent ammonium nitrate, and 18 percent 
powdered aluminum. It can be prepared by adding 21 percent ammonium 
nitrate and 18 percent aluminum to 19 percent TNT which has been 
previously melted at about 100 "C. It is normally cast at a density 
of between 1.61 and 1.69 and is used as a bursting charge in depth 
charges. 

6. Torpex. This is a binary explosive developed by the British during 
World War II. It is a castable mixture consisting of 42 percent 
mx, 40 percent TNT, and 18 percent powdered aluminum. Waxed 
Torpex-2 and Torpex-3 with wax and calcium chloride were 
subsequently developed. Torpex mixtures have been declared obsolete 
and are no longer used due to their sensitivity. 

B.1.p. Composition D-2 
This is a desensitizing wax used in many of the high explosive mixtures which 
have been discussed in this section. Composition D-2 contains 84 percent 
paraffin and other waxes, 14 percent nitrocellulose, and 2 percent lecithin. 

B.1.q. Plastic Bonded Explosives 
Plastic bonded explosives are conventional high explosives which contain a 
plastic bonding agent such as nylon. They will stand higher temperatures than 
conventional high explosives and not be affected. They can be either press or 
cast-loaded depending on the type composition. 

B.1.r. Picric Acid 
Picric acid is a nitrated product of phenol. With or without the addition of 
various materials intended to lower its melting point, it has been used as a 
military high explosive, to a greater or lesser extent, by almost all countries. 
The chemical name for picric acid is trinitrophenol. 
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C. INITIATING EXPLOSIVES 

C.l. GENERAL DESCRIPTION 

Complete detonation is accomplished by adding an initiating device to the 
explosive. Detonating substances used for this purpose are initiating mixtures 
consisting of an initiating explosive (also known as a primary explosive), such 
as lead azide or lead styphnate, thoroughly mixed with other materials. These 
mixtures will detonate by the application of impact, friction, heat, or 
electrical current and will impart a percussion blow suitable to detonate a high 
explosive. Initiating explosives detonate, whether they are confined or not. 
They differ considerably in sensitivity to heat, and the amount of heat they give 
off, and in brisance. 

c.2 TYPES OF INITIATING EXPLOSIVES 

Types of initiating explosives commonly stored and used by the military are 
described in the following sections. 

C.2.a. Lead Azide 
Lead azide is a crystalline, cream-colored compound which is practically 
insoluble in water. When lead azide is stored in water, however, care must be 
taken to assure that the water is free of bacteria forming impurities which may 
react with the dextrinated lead azide to form a gas. Lead azide should not be 
exposed to copper, zinc, or alloys containing suchmetals because of the possible 
formation of the other azides which are more sensitive than the original lead 
azide. 

C.2.b. Lead Stvphnate 
There are two forms of lead styphnate--that which appears as six-sided 
monohydrate crystals and that which appears as small rectangular crystals. Its 
color varies from yellow to brown. Lead styphnate is particularly sensitive to 
fire and the discharge of static electricity and, when dry, can be readily 
detonated by static discharges from the human body. The longer and narrower the 
crystals, the more susceptible the material is to static electricity. Lead 
styphnate does not react with metals and it is less sensitive to shock and 
friction than mercury fulminate or lead azide. Lead styphnate is only slightly 
soluble in water and methyl alcohol and may be neutralized by a solution of 
sodium carbonate. 

c.2.c. Mercurv Fulminate 
Mercury fulminate is white when pure, but ordinarily it has a faint brownish- 
yellow or grayish tint. It is a heavy, practically nonhygroscopic, crystalline 
solid. When dry, it is very sensitive to heat, friction, spark, flame, and 
shock. Mercury fulminate either wet or dry shall not come in contact with 
certain materials such as aluminum, magnesium, zinc, brass, or bronze. 

C.2.d. Tetracene 
Tetracene is a colorless or pale yellow material. It is soluble in strong 
hydrochloric acid but practically insoluble in alcohol, water, benzene, ether, 
and carbon tetrachloride. It explodes readily from flame and produces a large 
volume .of black smoke. It is lightly more sensitive to impact than mercury 
fulminate. Tetracene has the disadvantage of becoming easily dead-pressed. 
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C.2.e. Diazodinitrophenol (DDNP) 
DDNP is a yellowish-brown powder which is soluble in acetic acid and most 
solvents, but is insoluble in water. A solution of cold sodium hydroxide may be 
used to destroy it. It is desensitized by immersion in water and does not react 
with water at normal temperatures. It is less sensitive to impact but more 
powerful than mercury fulminate or lead azide. 

D. SMOKELESS POWDER 

D.l. GENERAL DESCRIPTION 

Smokeless powder is produced in many different types. Originally it was 
developed as a propellant for gun ammunition, and this remains a principle used 
today. In later years special types have developed as propellants for rockets 
and missiles. Smokeless powder is a hard, plastic substance, the color and 
appearance of which may vary from chalk white through pale yellow and translucent 
to black and completely opaque. Recently developed types are almost white and 
opaque. 

D.2. TYPES OF CHARACTERISTIC OF BASE 

Smokeless powder generally is considered to be of three types: single-base, 
double-base, and multibase. In single-base powder, nitrocellulose is the only 
explosive ingredient. Double-base powder contains both nitrocellulose and 
nitroglycerine as explosive ingredients. One multibase powder is cordite 
propellant which contains nitrocellulose, nitroglycerine, and nitroguanidine. 

D.3. TYPES OF INDEX DESIGNATION 

Index numbers are given serially to powder that has been manufactured and 
proofed. The numbers aid in the identification of each index and also give an 
approximate indication as to the age of the powder. Each index of powder is 
assigned an index number consisting of a group of letters which designate the 

type of powder and a number which indicates the sequence of manufacture. 
Following are the index designation letters and their meanings. The letters SP 
refer to smokeless powder not containing stabilizers as distinguished from the 
earlier propellants, black powders, and brown powders (BP). SPR indicates a type 
of powder to which rosaniline dye was added to give it a violet color and to 
indicate that its stability was acceptable until the color changed to red by 
formation of decomposition acids within the grain. This procedure was not 
successful and the powder is no longer used. The letters D and C indicate the 
stabilizer diphenylamine and centralite, respectively. 

D.3.a. pJ 
Smokeless powder stabilized by the addition of diphenylamine. All powder since 
index 883 has been stabilized. This is standard "pyre" composition powder. 

D.3.b. SPDW 
Reworked powder made from ground stabilized SPD smokeless powder and 
regranulated. 

D.3.c. SPDB 
A blend of stabilized SPD smokeless powder. The blend letters are assigned to 
a lot made to utilize small remnants for service or target practice purposes. 
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A blend of large-web and small-web powder may be made to produce an equivalent 
intermediate web to satisfy desired ballistics. 

D.3.d. SPDN 
Nonhygroscopic powder stabilizedwith diphenylamine andwith the further addition 
of certain nonvolatile solvents to reduce hygroscopicity and increase service 
life. This type of designation is also used for blends of nonhygroscopic 
stabilized smokeless powder. 

D.3.e. SPDF 
Flashless powder; SPD powder made flashless by incorporation in the grains during 
manufacture of certain compounds which reduce muzzle flash. 

D.3.f. SPCG (Cordite N) 
A flashless, cool burning multibase powder of the cordite (N) type, containing 
centralite as a stabilizer and plasticizer. SPCG contains nitrocellulose, 
nitroglycerine, and nitroguanidine. SPCG is opaque, chalk white in color, and 
becomes slightly yellow with age. 

D.3.g. Ballisite 
Ballisite is a double-base smokeless powder which is used as the propelling 
charge for mortar ammunition and for some shotgun shells. It is used in greater 
measure as the propellant for rocket motors and as boosters and sustainers for 
guided missiles. 

D.3.h. Nitrocellulose 
Nitrocellulose includes various types of nitrated cotton or wood pulp depending 
on the nitrogen content. Nitrocellulose when dry is extremely sensitive to shock 
and friction and readily accumulates static charges. It is highly flammable and 
explosive and burns rapidly but produces very little smoke and leaves no residue. 
When impure, it is subject to spontaneous ignition. 

E. SOLID PROPELLANTS 

E.l. GENERAL DESCRIPTION 

Cast propellants are used normally in missiles and rockets of 5-inch diameter and 
larger. Cast propellant grains are produced from both single-base and double- 
base casting powders. These casting powders are in granulation similar to small- 
arms powders but each has its own composition as follows: 

E.1.a. Single-Base Powder 
In single-base powder, nitrocellulose forms the principal explosive ingredient. 
The nitrocellulose is transformed by a solvent into a colloid for granulation. 
Modifiers and stabilizers are included to obtain suitable form, desired burning 
characteristics, and stability. Single-base powder produces a larger volume of 
gas but less heat than double-base powder. 

E.1.b. Double-Base Powder 
In characteristic double-base powder, nitroglycerine and nitrocellulose are the 
principal explosive ingredients. The nitrocellulose is transformed by the 
nitroglycerine and other added ingredients into a colloid for granulation. 
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F. GUN AKMUNITION 

F.l. PROJECTILES 

Projectiles are of various types and may be base fuzed, nose fuzed, or both. 
Commonly designated types are described in the following sections. 

F.1.a. Loaded Proiectiles 
These consist of all types of projectiles, 22-millimeter (mm) and larger caliber, 
which contain special materials or any of the following. 

1. Explosive in any form or quantity as a filler. 

2. Pyrotechnic composition for illuminating, screening, signaling, or 
incendiary purposes. 

3. Smoke-making composition. 

4. Chaff load with expelling charge. 

5. Anti-personnel grenades with ejection charge. 

6. Fuse containing explosives. 

F.1.b. Blind Loaded and Plunged (BL&P) Proiectiles 
These are loaded with an inert filler and closed with plugs or dummy fuzes. 

F.1.c. Blind Loaded with Tracer (BL&T) Proiectiles 
These have an inert load, but a tracer is inserted in a hole in the base of the 
projectile. 

F.1.d. Solid Proiectiles 
These consist of solid metal without cavity. 

F.1.e. Empty Proiectiles 
These are projectiles having cavities which are capable of being closed and which 
do not contain explosive, inert, or other kinds of fillers. This type does not 
include slugs, proof-shot, or solid target projectiles or unfused illuminating 
projectiles which contain illuminating elements. The latter types of projectiles 
are regarded as loaded projectiles. 

F.1.f. Rocket Assisted Proiectile (RAP) 
The RAP projectile has been developed for 5 inch/38, 5 inch/54, and 155-mm guns 
to provide additional range without redesign of the existing weapons. The 
projectile consists of a solid-propellant rocket motor with a delayed ignition 
element, an explosive filled warhead, and either a controlled VT or a point 
detonation fuse. 

F.2. FIXED AMMUNITION 

Fixed ammunition includes all recoilless rifle and gun ammunition, larger than 
.60 caliber, in which the projectile and primer are firmly secured in a cartridge 
case containing the propelling charge so that the round is loaded into the gun 
as a unit in one operation. Examples of fixed ammunition are 20-mm, 30-mm, 
40-mm, 76-mm, and 3 inch/50 cartridges. 
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F.3. ARTILLERY AMMUNITION 

Artillery ammunition is divided into four general types. They include fixed 
artillery ammunition, semifixed artillery ammunition, separate loading artillery 
ammunition, and separated artillery ammunition. Each of the four types are 
discussed in the following sections. 

F.3.a. Fixed Artillerv Ammunition 
In this type, the round is fixed, that is, not adjustable. It is loaded into the 
weapon in one operation and the primer is fitted into the base of the cartridge. 

F.3.b. Semifixed Artillerv Ammunition 
A round of semifixed artillery ammunition is characterized by the loose fit of 
the cartridge munition as it is loaded into the weapon in operation. The 
propelling charge is divided into sections, each consisting of propellant powder 
in a bag. To adjust the propelling charge, the projectile is lifted from the 
cartridge case, and the projectile is reassembled in the cartridge case. As in 
fixed ammunition, the primer is assembled in the base of the cartridge case. In 
certain rounds for the 105-mm howitzer, even though the charge is fixed, the 
cartridge case is a free fit over the projectile to facilitate packing for 
shipment. 

F.3.c. Separate Loading Artillerv Ammunition 
Separate loading artillery ammunition requires two or more operations to be 
loaded into the weapon. The propellant, primer, and projectile are loaded in 
separate operations. The propellant is contained in cartridge bags and may be 
in one section but usually is divided into two or more sections with each section 
assembled in a bag. 

F.3.d. Separated Artillerv Ammunition 
In this type, the propelling charge is contained in a primed cartridge case, but 
the projectile can be fitted into the cartridge. The propelling charge and the 
projectile are loaded into the gun in one operation. 

G. BOMB TYPE AMMUNITION 

Typical bomb-type ammunition include aircraft bombs, underwater mines (submarine, 
surface vessel, and aircraft launched), destructors, depth charges, torpedo 
warheads, and other thin walled containers which are loaded with relatively large 
bursting charges of cast explosives. 

G.l. TNT Exudate 
Bomb type ammunition containing cast TNT is known to exude, at times, a sticky, 
viscous liquid which varies from pale yellow to brown in color. This TNT exudate 
is found most frequently in old ammunition stocks whose TNT charges contain 
relatively large quantities of impurities as compared to stocks produced in late 
years. Its production is accelerated with increase temperature. TNT exudate 
mixed with a combustible material, such as wood chips, saw dust, or cotton waste, 
will form a low explosive which is highly flammable and ignites easily from a 
small flame. It can be exploded in a manner similar to a low grade of dynamite, 
but the main danger is its fire hazard. 
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H. ROCKET TYPE iWMJNITION 

H.l. Guided Missiles 
A guided missile is an unmanned self-propelledvehicle with or without a warhead, 
designed to move in a trajectory or flight path all or partially above the 
earth's surface, whose trajectory or course while in flight is capable of being 
controlled remotely by homing systems or by inertial or programmed guidance from 
within. 

H.2. Rockets 
A rocket consists essentially of an inert, chaff loaded, incendiary or explosive 
loaded warhead, a motor, and a flight stabilizer. The warhead usually contains 
an explosive filler and a fuse which produces the desired effect at the target. 
The motor contains the propellant. The stabilizer for a fin-stabilized rocket 
consists of fins attached to the motor. For a spin-stabilized rocket, it 
consists of multiple canted nozzles. 

H.3. JATO Units 
JATO units are cylindrical motors, similar to rocket motors. They use a 
propellant of the double-base type where in the individual grains are cast or 
extruded in a variety of configurations. They use electrically fired ignitiers. 
They vary in size from those designated to assist large multi-engine planes on 
take off to those designated to assist the launching of small target drones. In 
the large JATO units, propellant weight may approximate 150 pounds, while the 
small units used to launch drones may have about 9.5 pounds. 

I. MISCELLANEOUS EXPLOSIVES 

1.1. Explosive Initiating Devices. Boosters, and Tracers 
Fuzes, primers, and detonators are included in the collective term, "explosive 
initiating devices." Explosive initiating devices, boosters, and tracers are 
components designed for assembly and use with larger ammunition components such 
as projectiles, bombs, and ammunition charges. 

J. LAND FORCES AMMlTNITION 

J.l. Grenades 
Grenades are either explosive or chemical and are intended for use at relatively 
short range. They are very effective for augmenting primary weapons. They are 
also very effective in the form of smoke and tear gas grenades for dispersing 
crowds. There are two basic types of grenades: hand grenades designed to be 
thrown by hand, and rifle grenades designed to be projected by rifle or other 
launcher. Hand grenades are of four types: explosive (fragmentation and 
offensive) grenades, chemical grenades, practice grenades, and training grenades. 
Practice grenades contain a charge of black powder while the training grenades 
are inert. All hand grenades except training grenades are fitted with a delay 
action fuse. 

5.2. Land Mines 
There are two main types of land mines: antitank (AT), for use against armored 
cars and tanks, and antipersonnel (AP), for use against personnel. They are 
further classified as service, practice, or dummy. 
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J.2.a Antitank (AT) Mines 
Antitank mines consist of a high explosive charge designed to be laid on, below, 
or planted flush with the ground. The mine is detonated by a mechanical or 
chemical device when actuated by the weight of the vehicle. Antitank mines may 
be of metallic construction or, to counteract the use of magnetic mine detectors, 
the material may be plastic, ceramic, hard paper, or other nonmetallic material. 

J.2.b. Antipersonnel (AP) Mines 
Antipersonnel mines consist of a high explosive charge designed to be used as 
booby traps, on or in-ground laying, or ambush. Types include bounding, 
bounding-fragmentation, blast, and directional. A complete mine consists of the 
mine itself, the firing device, and any accessories such as trip wires. 

5.3. Mortar Ammunition 
The types of mortar ammunition are: high explosive, smoke, illuminating, 
antipersonnel, practice, and training. The complete round is loaded into the 
mortar as a unit. It consists of a shell body, a fin assembly, an ignition 
cartridge, and a primer. The propellant charge is adjustable and consists of a 
number of propellant increments, usually sealed in individual bags. The 
propellant increments are attached to the fin shaft or within the fin blades. 
The ignition cartridge is inserted in the perforated base end of the fin shaft; 
the primer is screwed into the shaft after the ignition cartridge has been 
inserted. 

5.4. Ground Tvne Rockets 
Ground type rockets are used by the Army, Navy, and Marine Corps. They may be 
fitted with high explosives, chemical, practice, or target rocket warheads. High 
explosive is employed for antitank use. Both high explosive and chemical 
warheads are employed for barrage use. 

K. PYROTECHNICS 

Pyrotechnics are mixtures of oxidizing agents and combustibles to which materials 
such as agents for coloring flames or smokes, flame brighteners, deterrents, 
binders, stabilizers, and accelerators may be added for a particular purpose. 
Pyrotechnics consist of fireworks adapted to military purposes and are divided 
into signaling, simulators, smoke screening, incendiary, and illuminating types. 

L. INERTING MATERIALS 

L.l. Inert Ammunition Components 
Inert ammunition components are the essential materials which, when assembled 
together and loaded, comprise finished rounds. The proper functioning of and, 
to a large extent, the safety in storage and use of ammunition is dependent upon 
the condition and suitability of the respective ammunition components. 

L.2. Drilling Ammunition 
Drill ammunition includes any type of ammunition or any component of any type of 
assembled without explosives or with inert materials, in simulation of regular 
ammunition. Drill ammunition is used for training and testing purposes only. 
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APPENDIX C-3 

CHEMICAL COMPOSITION OF 
WASTE EXPLOSIVES 



Appendix c-3 
Chemical Composition of Explosively Destroyed Compounds 

Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Black Powder 

Compound 

Potassium Nitrate 
Charcoal 
Sulfur 

Chemical Composition 

74.0% 
15.6% 
10.4% 

Trinitrotoluene (TNT) 

Composition B 

GYNsOe 

60/40 Cyclotol 
RDX 60.0% 
TNT 39.0% 
Wax 17.0% 

Pentaerythrite tetranitrate (PETN) Carbon 
Hydrogen 
Nitrogen 
Oxygen 

19.0% 
2.5% 

17.7% 
60.8% 

Composition C-4 RDX 
Polysobulylene 
Motor Oil 
di-(2-Elhyihexyf) Sebacate 

91.00% 
2.1% 
1.6% 
5.3% 

RDX (cyclonite) 
(cyclotrimethylete-trinitramine) 

Carbon 
Hydrogen 
Nitrogen 
Oxygen 

16.3% 
2.7% 

37.8% 
43.2% 

Lead azide Nitrogen 
Lead 

28.8% 
71.2% 

Lead styphnate Carbon 
Hydrogen 
Nitrogen 
Oxygen 
Lead 

15.4% 
.85% 

9.0% 
30.8% 
44.2% 

Composition A-3 RDX 91.0% 
Wax 9.0% 

Explosive A-4 RDX 97.0% 
Wax 3.0% 

HBX-1.3 & 6 RDX 
TNT 
Aluminum 
Densitizer Composition D-2 
CACL 

39.6% 
37.8% 
17.1% 
5.0% 

.5% 

PBX RDX 
Polystyrene 
Dioctyl pthalate 

Nitroguanidine (picrate) Carbon 11.5% 
Hydrogen 3.9% 
Nitrogen 53.8% 
Oxygen 30.8% 

See notes at end of table. 
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Appendix C-3 (Continued) 
Chemical Composition of Explosively Destroyed Compounds 

Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Compound 

Military dynamite-medium velocity 

Military and dynamite-low velocity 

RDX 
TNT 
Starch 
SAE No. 10 oil 
Polysobutyiene 

RDX and dye 
TNT 
Tripentaery-thritol 
Binder’ 
Cellulose Amtate 

Chemical Composition 

75.0% 
15.0% 
5.0% 
4.0% 
1 .O% 

17.5% 
67.8% 
8.8% 
4.1% 
2.0% 

’ The binder is vistac No. 1 consisting of polybutene and Diotyseabacate. 

Notes: RDX = cyclotrimethylenetrinitramine. 
TNT = trinitrotoluene. 
HBX-1, 3, and 6 = 
CACL = 
PBX = 
SAE = 
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APPENDIX C-4 

CHEMICAL BY-PRODUCTS RESULTING FROM THE OPEN BURNING 
AND OPEN DETONATION OF WASTE EXPLOSIVES 



OPEN BURNING SIMULATION 



Combustion 
Product6 

co 

NZ 

co2 

H2O 

H2 

CHI, 

NH3 

CNH 

02 

TABLE1 
OPEI?BURNING SIMULATION OF 

MATERIAL c-4 

RATIO OF XM!EPIAL C-4 TO AIR 

-Y?- -if- 

41.1518 26.6440 

34.4283 113.2815 

16.0265 40.4570 

4.6955 17.8398 

3.0967 1.7766 

.5972 0.0000 

.0044 .0002 

. 0002 0.0000 

0.0000 0.0000 

%- 

0.0000 

349.3828 

82.3220 

33.7172 

0.0000 

0.0000 

0.0000 

0.0000 

34.1265 

NO2 0.0000 0.0000 0.0002 

Nn 0.0000 0.0000 0.0019 
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TABLE 2 
OPENBWNING SIXULATIONOF 

COMP. A-3 

RATIO OF COMP A-3 TO AIR 

combustion a 
Pro&a&a 100 grill -Y- -E- -E 

N=b - l.llE-06 

0 - 3.273-08 

03 - - 9.793-11 

02 - 15.749 

I3202 - - 6.193-08 
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TABLE 3 
OPEW BIIRNIHG SIMULATIQIU OF 

AMA-Tot 80-20 

RATIO OF AMATOL 80-20 I 
ConS>ustion Product6 l&iii- =Y --it- -%- 
N2 31.697 110.550 266.250 

co2 27.126 27.127 27.127 

co 9.953-06 3.393-09 0.000 

02 1.195 22.348 64.647 

H2 1.643-06 0.000 0.000 

H20 39.976 39.976 39.976 

NO 4.773-03 4.58 E05 8.623-10 

0 4.393-07 0.000 0.000 

HO 4.153-04 5.523-09 0.000 

HO2 2.683-07 5.473-11 0.000 

H202 2.703-07 2.953-10 0.000 

MO2 3.573-07 l-323-07 l.l3E-09 

H 9.03E-10 0.000 0.000 

NH0 I- 7.223-10 I 0.000 I 0.000 

NOa l-653-12 0.000 0.000 

MO3 3.623-10 3.08E-08 7.583-07 

0, 4.91E-11 0.000 0.000 

NO2 0.000 4.703-05 2.273-06 
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TABLE 4 
OPENBUi?NXNGSZMULATIOlUOF 

MATSRIAL PBX (PLASTIC BOND= -LOSfvg) 

RATIO OF PBX TO AIR 

Combustion 
Prbducte zlzi%z- -Y- -ii-- +- 

co 43.543 39.246 0.000 

N2 32.158 111.008 347.559 

co2 1 12.082 1 36.786 I 98.681 II 
Hz0 3.692 10.044 35.473 

Hz 3.338 2.823 0.000 

CH4 0.867 0.086 0.000 

NH3 0.005 0.004 0.000 

02 0.000 0.000 18.276 

NO 0.000 0.000 0.007 

02 0.000 0.000 46.112 

NO 0.000 0.000 0.001 
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TABLE 5 
OPENBDRNWGSIMUIATIONOF 

3xPLOSIvB c-3 

RATIO OF DLOSIVB: C-3 TO AfR 

Combustion u 
Product6 100 ga -Y- -%- =%- 

co 39.888 20.255 0.000 

N2 33.039 111.890 348.440 

co2 18.077 48.926 80.747 

H,O 7.015 18.200 24.697 

H2 1.978 0.727 0.000 

CH, 0.001 0.000 0.000 
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TABLE 6 
OPBNBURNINGSIMULATIO2JOF 

RDX ExPLOSfvE 

RATIO OF RDX EXPLOSZ'VB TO AIR 

Combustion u 1 
Products 100 -Y- --it-- -%- 
gm 

NZ 37.8374 116.6874 353.2383 

co 23.0023 .5979 .oooo 

co2 22.8415 58.5039 59.4390 

H2O 15.3090 24.1963 24.3318 

H2 1.0096 . 0151 .oooo 

HO . 0001 . 0009 . 0000 

02 . 0000 . 0001 62.9900 

NO . 0000 . 0006 .OOOl 

NO, . 0000 .oooo . 0000 
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TABLE 7 
OP~BlJRNIHGSIMUL&TION OF 

PET&l m.PLosITm 

RATIO OP PEW ExPLOSIV3 TO AIR 

Combustion 
Prodllcta iii&ii- -Y- --ii- %- 

co2 47.0626 69.6041 69.6044 

H2O 20.6046 22.7952 22.7942 

N2 17.7220 96.5448 333.1240 

co 14.3469 .0002 .oooo 

H2 .2430 .oooo .oooo 

HO .0166 . 0031 .oooo 

NO . 0024 .oooo .oooo 

H . 0011 .oooo * 0000 

0, I . 0008 I 10.9948 I 24.4773 

0 .OOOl . 0000 . 0000 
I I 

NO ! . 0000 ! .0613 ! . 0000 

NO2 . 0000 .oooo .oooo 
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TARLE 8 
OPgblBXJRNINGSIMULATION OF 

sMolcEtEss POWDER 

RATIO OF SMOXBLESS POWDER TO AIR 

Combustion u 
Prodaacte 100 gm -it- * 

co ! 39.412 ! 18.991 ! 4.773-10 

H2 1.814 0.624 4.763-11 
I I I 

co2 37.137 46.822 99.093 

H2O 9.069 19.724 25.303 

N2 12.555 91.406 249.105 

CH4 0.0112 1.273-06 

NH3 0.00087 0.00012 

CH,O l.l3E-05 I 9.203-07 1 

CNHO 6.483-06 2.633-06 

H 2.883-08 

CH3 2.283-08 1.37E-10 

C2H4 3.303-08 - 

C2H6 6.173-09 

CHO 4.253-09 8.533-09 - 

HO 9.873-10 3.233-07 2.553-06 

C2H2 1.88E-10 1.473-09 - 

NO 3.01E-12 9.693-09 2.333-03 

02 - 2.063-12 26.495 

NH02 6.163-07 

HO2 - 9.243-09 

NO2 2.093-04 

Hz02 - 8.723-09 

N-Ho3 1.283-08 

0 3.753-10 

03 1.49E-11 

NO3 - 9.863-12 
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TABLE 9 
OPEWBtlRNINGSIMULATI0lU OF 

PEosPHoRous 

R&T10 OF P3OSPHUROT3S TO AIR 

Combustion 
Productcr -T5&ir T- -E- -c 

p4 78.306 56.882 6.293-03 

P3N5 (8) 29.584 

P406 8.549 48.446 145.293 

PN 8.053-03 11.561 21.307 

p2 1.983-03 7.860 3.422 

N2 1.197 75.250 229.916 

PO 0.00000 5.123-02 

P 0.00000 6.253-04 

PO2 0.00000 4.933-03 

02 5.02E-11 

NO 8.723-07 

0 - 2.793-08 

N 6.19E-10 
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TABLE 10 
OPKNBWRNINGSXXUIATIQNOF 

FLASHPOWDER 

RATIO OF PIAS POWDER TO UP 

Combustion 
Products iii&r -y- -E- 

BaCl I 16.529 I 16.528 

II s2 I 15.735 I 3.445 0.000 

II S 1 6.691 

II KC1 I 4.221 

0.177 0.000 

3.734 0.000 

6.316 0.004 

N2 2.670 81.520 318.079 

so 2.078 4.728 0.000 

AlS 1.956 0.000 0.000 

AlCl 1.366 0.000 0.000 

Al20 0.708 0.000 0.000 

Al 0.702 0.000 0.000 

Cl 0.151 0.001 0.000 

so2 0.131 36.044 49.946 

AlOCl 0.096 0.000 0.000 

II A10 0.081 0.000 0.000 

II svo 0.056 0.226 

AlC12 0.038 0.000 0.000 

NS 0.020 0.002 0.000 

0 0.019 0.001 0.000 

II NO I 0.008 I 0.019 I 0.003 

KO 0.007 0.012 0.000 

A1202 0.002 0.000 0.000 

07 0.001 0.004 56.612 

BaCl, 0.000 0.000 0.001 

Ba 0.000 0.000 0.001 

II SOa I 0.000 I 0.001 I 0.000 
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TABLE 11 
OPm BURNING SZJXULkTION OF 

BLACK POWDER 
RATIO OF BLACK POWDER TO AIR 

Combufstion u 
Products 100 gm -Y- -E- 

co2 16.635 32.227 32.105 

s2 7.637 
N2 10.391 89.235 246.941 

H2O 1.777 3.770 0.580 

co 10.300 6.863-06 

H2S 1.714 

K2C03 (1) 46.842 50.879 

K2C03 (8) 51.261 

KHO 2.470 0.1301 5.04E-11 

H2 0.080 9.043-08 

HS 5.133-02 

-2 l.lOE-02 
H 2.723-06 2.13E-10 - 

HO 2.773-06 2.13E-10 - 

CNHO 7.73-07 

CH4 l.l2E-08 
0 1.61E-10 7.413-07 - 

NH0 l.OlE-11 4.423-10 

K 1 9.473-02 1 2.793-05 1 - II 

&Hz 0 2 9.473-02 9.813-05 - 

S 3.073-04 

KT l-743-04 

KO 4.823-06 1 2.023-05 I 

CH20 2.413-07 
so3 4.483-08 0.659 - 

K&N2 3.553-10 

se, 1.25E-11 
cso 0.938 - 

s20 5.163-02 
I cs 2.733-04 - - 

KB Sire 11 fPART~B.perI#O36 
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TABLE12 
OPEeJBURNING SIMUIaATI0Bl OF 

R&T10 OF TNT TO AIR 

Combustion 
Products -ii&i- + -3 -E- 

co 57.4357 61.4025 .oooo 

N2 10.4999 97.3492 333.0965 

co2 10.0577 34.8207 135.3325 

H2 1.9633 1.7765 .oooo 

H2O 1.7593 3.4040 19.8291 
I 

CH4 .2315 -2426 ] . 0000 

NH3 . 0015 .0026 I . 0000 I I 
CNH .0004 .0002 .oooo 

02 . 0000 .oooo 10.6290 

NO .oooo .oooo -0121 

KB Site 11 [PART-B.per]#OBB 
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TABLE13 
OPEN EIuBNIkJG SXMUZATION OF 

TOVBX 

RATIO OF TOVEX TO AIR 

Combustion 
Productm 

H2O 47.254 45.356 31.157 I 

N2 29.125 107.975 213.109 

0, 15.297 36.449 64.650 

II co, I 2.088 I 2.087 I 2.085 

KB Site 11 [PART-B.per]#OBB 
rnlv.02.95 c-4-13 



TABLE14 
OPEN BTJRHI~G SIMUIATIOM OF 

COMPB 

RATIO .OF COMP B TO AfR 

Combustion 
Productn iii&i- --F -it- -e-- 

co 48.4579 28.2903 .ooo 

N2 29.0035 108.6550 345.2051 

co2 15.7407 47.5344 92.0142 

H2O 3.7625 14.4943 23.3935 

H, I 2.1840 I .9958 1 .oooo 

CH4 . 0495 . 0000 . 0000 

NH3 . 0016 .0003 .oooo 

CNH I . 0002 I .oooo I . 0000 
HO I . 0000 I .oooo I . 0000 
02 . 0000 .oooo 39.3855 

NO . 0000 . 0000 . 0014 

NO, . 0000 .oooo . 0002 

KB Site 11 IPART-B.per]#O3B 
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TABLE15 
OPEN ETJI?NIEJo SwTIm OF 

I16 

RATIO OF lI6-1 TO AIR 

Combustion Q 
-Y- -%- -%- Prot2uota 100 gm 

co 45.0210 48.6565 .oooo 

N2 15.7633 101.3153 337.8318 
I 

KB Site 11 [PART_B,pw]#O38 
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TABLZ 16 

6tATIU OF 33X-P TO AIR 

Combuetion u 
Products 100 gpa -Y- --St- -%- 

co 43.6463 52.2548 .oooo 

N2 18.0629 100.9055 332.4292 

H2 2.5141 2.0295 .oooo 

CNH .3714 .0002 .oooo 

CaC12 -3695 .4506 . 0401 

Al (cl), . 0490 .oooo .oooo 

CaCl . 0456 .0009 .oooo 

HCl .0392 . 0251 .0004 

Ca .0216 . 0000 . 0000 

C2H2 . 0172 .oooo . 0000 

CHL . 0035 .oooo .oooo 

H . 0020 .oooo .oooo 

AlCl, . 0017 . 0000 . 0000 

H2O .0016 4.4922 22.6381 

Al . 0013 .oooo .oooo 

co2 . 0012 7.8521 89.9553 

CAHO . 0006 .0193 . 0003 

7 ~~ . 0005 -7- . 0000 r- . 0000 

CH3 . 0002 . 0000 . 0000 

AlH . 0002 . 0000 . 0000 

1 . 0001 . 0003 I . 0000 

HO . 0000 . 0000 .0009 

02 1 . 0000 1 . 0000 1 17.4581 

A12C13 . 0000 .oooo . 0000 
I I 

NO ! . 0000 .oooo ! . 0605 

H I .oooo I .oooo I .oooo 

A12N03 . 0000 . 0000 . 0000 

Ala . 0000 . 0000 . 0000 

NO2 . 0000 . 0000 . 0000 

KB Site 11 [PART-B.per]#OlB 
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TABLE 17 
OPE#BvR1oIHG SIMUIdiTIOH OF 

H3x3 

RATIO OF ZBX3 TO AIR 

combustion 
Products --z&G- -Y?- * 

co 44.481 46.157 0.008 

Al203 2.246 0.032 0.000 

H2 2.075 2.085 0.000 

Al 1.027 0.039 0.000 

N2 0.339 89.785 332.353 

CNH 0.130 0.196 0.000 

AlH 0.101 .003 . 000 

C2H2 0.085 0.001 0.000 

H 0.010 0.008 0.000 

CH4 0.001 0.000 0.000 

H20 0.001 0.003 18.762 

co, 0.000 0.002 72.830 

02 0.000 0.000 9.583 

NO 0.000 0.000 0.306 

HO 0.000 0.000 0.022 

KB Site 11 [PART-B.peW.X+B 
mlv.02.95 c-4-17 



TABLE 18 
OPEC? BURNING L;ISCKdiTION OF 

RATIO OF = TO AIR 

Combustfon P ( 
Prochlcts lOOam -TF --E- * 

N2 37.8374 116.6075 353.2383 

co 23.7072 .5935 .oooo 

co2 22.1909 58.5073 59.4398 

H20 15.2478 24.1951 24.3318 

H2 1.0164 . 0152 .oooo 

HO . 0000 . 0001 62.9900 

02 . 0000 . 0005 .oooo 

NO . 0000 . 0005 .oooo 

NO, . 0000 . 0000 . 0001 

KB Site 11 [PART-B.per]#O39 
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OPEN DETONATION SIMUIATION 



TABLE19 
OP= DETONATION SIMULATIOZ? OF 

TNTRYL 32zPLUSIvE 

RATIO OF 'ZBTRYZ Expw)SIvE TO AIR 

Combu8tfon u 
Products 100 gm --F- -iif- 

co2 35.3929 61.3952 107.2852 

co I 26.1509 I 28.7367 .oooo 

N2 ! 24.3891 1 103.2388 I 339.7916 

H2O 4.3954 5.2587 15.6840 

H2 1.1689 1.0985 . 0000 

CH4 -3743 -2692 . 0000 

N-H3 . 0021 . 0027 . 0000 

02 . 0000 . 0000 37.2380 

NO . 0000 .oooo .OOOl 

KB Site 11 [PART-B.per]#OJB 
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.TABLFi 20 
-OPEN DBTCBiATION Sflb[lLATIOR OF 

EXPLQSIVR c3 

RATIO OF SXFLOSIVE C3 TO AIR 

Cambustfon 
Products -Y. -E- -%- 

co2 37.341 60.904 80.747 

N2 33.036 111.887 348.440 

co 12.843 12.508 0.000 

H2O 8.638 13.377 24.697 

H2 1.486 1.249 0.000 

CH4 1.237 0.071 0.000 

NH3 0.005 0.003 0.000 

02 0.000 0.000 46.112 

KB Site 11 [PART-B.perlM38 
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TABLZ 21 
OPEN DETONATION S-TION OF 
PBX (PLASTIC BONDED ZXPLOSIVE) 

RATIO OF PBX TO AIR 

Combustion 
Product6 -Yiz%r -iii- * 

N2 32.155 111.004 347.562 

co2 ! 28.929 I 50.481 I 98.681 

H2O 10.922 11.389 35.473 

co 10.856 19.723 0.000 

CH4 2.530 1.574 0.000 

H2 2.110 2.298 0.000 

IQ& 0.008 0.009 0.000 

02 0.000 0.000 18.280 

KB Site 11 IPART-B.per]#OJB 
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Combustion 
Product8 

N2 

co2 

H20 

co 

CH4 

H2 

NH3 

02 

TABLB 22 
OPEN DETQNATXON SIMULATfOlEJ OF 

-c4 

RATIO OF C4 TC.AzR 

-Y- 3% 

34.4253 113.2748 

32.6450 55.9038 

11.5711 13.0497 

9.3073 14.4287 

2.4459 1.3661 

1.8620 1.9677 

. 0003 .0091 

.oooo . 0000 

-%- 

349.8329 

82.3220 

33.7172 

.oooo 

.oooo 

.oooo 

.oooo 

34.1277 

KB Site 11 IPART-B.perWO3S 

mlv.02.95 C-4-23 



TABLE 23 
OPgbl DETONATION SIMULATION OF 

RDX 

RATIO OF RDX TO AIR 

Combustion 
Producte xi&K- -Y- --St- -s- 

co, 48.7416 58.9424 59.4398 

N2 37.8328 116.6877 353 -2383 

H,O 9.9767 24.3318 24.3318 

co 8.2893 .3135 .oooo 

CH4 1.4184 . 0000 .oooo 

H2 1.2488 .0351 .oooo 

NH3 . 0057 . 0000 . 0000 

02 .oooo .oooo 62.9901 

NO .oooo . 0000 I .oooo 

KB Site 11 IPART-B.per]WJB 
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Combustion 
Product6 

co2 

N2 

H20 

co 

H2 

-4 

MI3 

02 

NO 

TABLE 24 
OPEN DBTONATICOW SIMULATION OF 

PETN 

RATIO OF PBTN TO A1R 

-Y- -%- 

57.0348 69.6044 

17.7227 96.5733 

16.5448 22.7942 

7.9963 . 0000 

.6987 .oooo 

. 0021 .oooo 

.0006 . 0000 

.oooo 11.0279 

. 0000 .0003 

-it- 

69.6044 

333.1241 

22.7942 

.oooo 

.oooo 

.oooo 

.oooo 

24.4774 

. 0000 

KB Site 11 IPART~B.perWO3J3 
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TABLH 25 
-0PHN DETONATION SIM'UItATIm OF 

FLASHPOWDER 

RATIO OF PLASIB POWDER TO AIR 

Combustion 
Producta * -F * -%- 

Al20 

Al j 0.232 0.000 0.000 
I I II 

so 0.158 1.670 0.000 

AlC12 0.027 0.000 0.000 

Cl 0.019 0.000 0.000 

AlOCl 0.014 0.000 0.000 
I I I II 

s20 0.010 0.297 0.000 

NS 0.008 0.000 0.000 

A10 0.005 0.000 0.000 

so2 0.002 38.087 49.840 

KO 0.000 0.003 0.000 

NO 0.000 0.001 0.000 

0 ] 0.000 0.000 0.000 
II 

BaCl, 0.000 0.000 0.001 

Ba 0.000 0.000 0.001 

so3 0.000 0.000 0.000 

02 0.000 O-000 56.613 

KB Site 11 [PART-B.per]tO38 
mlv.02.95 C-4-26 



TABLE .26 
QPHN DBTONAT3ON SlMULi'LTIm OF 

'TblT 

RATIO OF ?f!HT TO AIR 

combulBtion 
I Products -xii&k- * -%- : -3 
/ 
~ co2 32.7455 52.5221 135.6325 

1 co 23.8155 35.5236 .oooo 

i N2 18.4991 97.3486 333.9009 

1 H,O 5.4634 5.5565 19.8291 

’ H2 1.4507 1.4984 . 0000 

' CH4 . 6223 .3904 . 0000 
I 
1 NH3 .0026 .0034 .oooo 

02 .oooo .oooo 10.6348 

' NO2 .oooo .oooo .OOOl 

1 NO .oooo . 0000 . 0026 

KB Site 11 [PART-B.perI1038 
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TABLE 27 
OPgWDETONATIONSIXOLATIONOF 

RATIO OF TOVHX TO AIR 

Combustfon 
Products iiG% --YF -%- -%- 

II H2O ! 34.474 ! 20.837 I 14.860 

N2 29.125 107.975 147.400 

02 15.297 36.449 47.024 

co2 2.088 2.087 2.086 

KB Sire 11 [PART-B.prlM38 
mlv.02.95 C-4-28 



TABLE28 
OPRNDETONATIONSIXWULTIONOF 

COMPB 

RATIO OF COMP B TO AIR 

Combustion 
Productis iii&G- -Y- -z- -%- 

co2 36.5118 61.0846 92.0142 

N2 29.8013 108.6513 345.2058 

co 16.0221 18.9525 .oooo 

H2O 7.6196 9.4311 23.3935 

H2 1.0082 1.4561 .oooo 

CH4 1.4184 .4197 .oooo 
1 I I 

m -0144 . 0047 .oooo 

02 . 0000 .oooo 39.3864 

NO I . 0000 I .oooo I .oooo 

KB Site 11 [PART-B.p.w]#03B 
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T4BLE 29 
OPEN DETONATION SIMUUTIW OF 

I16 

RATIO OF 86 To A.IIz 

CoJnbustion 
Products --z&ii- --Y- -%- 

co 25.4296 46.4200 .oooo 

NZ 22.4190 101.3142 337.8310 

~ co2 35.3929 61.3952 107.2852 

H2 2.4846 2.1745 .oooo 

CaCl, 

CNH 

CaCl 

HCl 

.4704 .0012 . 0003 

. 0882 .0003 .oooo 

. 0089 . 0000 .oooo 

-0002 .0002 .oooo 

Hz0 . 0005 2.8213 22.2700 

co2 . 0032 9.1624 82.1161 

Ca ! -0015 .oooo ! .oooo 

W-b . 0012 . 0000 . 0000 

CaH02 . 0009 .0002 . 0000 

NH3 . 0003 . 0014 . 0000 

H . 0001 . 0000 .oooo 

02 . 0000 . 0000 19.6408 

CHI, . 0122 . 0065 .oooo 

NO . 0000 . 0000 -0132 

KB Site 11 IPART-B.~.~#oIFI 
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TABLE 30 
OPNN DBTONATXON SIMULATION OF 

5x1 

RATIO OF 'fil3X 1 TO AIR 

CoYnbnatfoP Product6 iii&ii- -Y?- -E-- -%- 
co 32.0044 48.9195 .oooo 

NZ 22.0497 100.9035 337.4522 

H2 2.5107 2.2183 .oooo 

co2 .0840 12.8132 89.9553 
H2O . 0677 2.5818 22.6387 

CH4 . 0576 .1017 .oooo 
CaC12 .0242 . 0000 . 0002 

CNH -0095 . 0004 .oooo 
NH3 . 0000 .0026 .oooo 
HCL . 0002 .oooo .oooo 
CaH02 . 0005 .oooo .oooo 
02 .oooo . 0000 12.4853 

NO .oooo .oooo . 0102 

KB Sire 11 [PART-B.per]#OJB 
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TABLN 33 
OPEbl DETONATION SIMULATIa OF 

HEX3 

RATZO OF B3X3 TO AIR 

ccxibn6tion u 
Product6 100 gm T -it- 

co 31.288 37.359 0.000 

N2 I 3.523 I 92.571 I 332.441 

H2 2.089 2.083 0.000 

CNH 0.198 0.425 0.000 

C2H2 I 0.023 I 0.005 ! 0.000 

Al 0.006 0.000 0.000 

A1 203 0.004 0.000 0.000 
I 

CH4 I 0.003 I 0.002 1 0.000 

H I 0.002 0.001 ! 0.000 
I 

H20 0.001 0.001 18.772 

co2 0.001 0.001 72.841 

02 0.000 0.000 9.688 

NO 0.000 0.000 0.116 

HO I 0.000 I 0.000 I 0.004 

KB Site 11 [PART-B.per]M313 
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Combustion 
Prodllctcl 

co2 

N, 

TABLE 32 
dPEbf'DXTtXUkTXclb;l ,SXMUXJLTXUN OF 

,aMx 

'RBTIO OF.B#)t TO AIB 

-Y- -E- 

40.8240 58.9476 

37.8328 116.6877 

-%- 

59.4398 

353.2383 

H2O 10.0549 24.0161 24.3318 

co 8.0631 .3133 .oooo 

CH4 1.4329 . 0000 .oooo 

H2 1.2364 . 0353 . 0000 

NH3 .0057 . 0000 . 0000 

02 .oooo . 0000 62.9901 

NO .oooo . 0000 .oooo 

KB Site 11 [PART-B.psrJ#OJB 
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APPENDIX C-5 

CONCLUSIONS OF AMCCOM 
OPEN BURNING AND OPEN DETONATlON (OB/OD) EMISSIONS 

AND RESIDUES STUDY 



SEnIoN7. CONCLUSIONS 

7.1. Conclusions (Addressed by Study Objectives) 

7.1.1. Objective 1 - BangBox Characterization: Characterize the BB chamber volume, ventilation 

rate, and combustion product cloud homogeneity level. 

The chamber volume, ventilation rate, and cloud homogeneity were successfuJ.ly determined, and 

iound satisfactory for subsequent use throughout the data evaluation/analysis processes. 

7.1.2. Objective 2 - Samphng and Analyses: Develop and improve proposed air sampling 

equipment and sample analysis procedures to be used in later phases on the FWAC, for sampling 

product clouds from large-scale follow-on outdoor OB/OD trials. 

7.1.2.1. Samplers and detectors used in the BB tests that were felt to have performed well enough 

to be used for FWAC sampling of open-air clouds of OB/OD products included 0.85-L evacuated 

canisters; 6-L evacuated canisters; 32-L evacuated tanks; CO, CO, SO= and NO, real-time gas 

monitors; quartz-fiber particulate filters; TeflonTM particulate filters; the Beifort integrating 

nephelometer; the FUM nephelometer; and DMPS, ASASP, and FSSP aerosol spectrometers. 

7.1.2.2. Samplers used in BB tests that were felt to have performed marginally included the resin 

filters (both Porapak-RTM and XAD-2TM) which were an integral part of the semi-VOST system and 

the VelostatTM bag. The resin filters greatly constricted airflow, thus Limiting their suitability for 

FWAC grab sampling. The bag proved inadequate for some volatile and semivolatile organic 

compounds, because of absorption and subsequent off-gassing. 

7.123. The CO real time instrument did not perform properly. The CO data was obtained from 

the 6-L canister analysis. 

7.1.3. Objective 3 - Comparison of SFC/MS and GC/MS: Refme, standardize, and compare 

SFC and GC techniques for extracting and analyzing resins, and filters, for trace quantities of 

semivolatile organic OB/OD combustion products and residues, using MS detectors. 
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Both SFC/MS and GC/MS are sufficiently sensitive analysis techniques to detect and quantify 

semivolatile organic (exotic) target analytes collected from chamber air by quartz-fiber filters, resin- 

filled canisters, and evacuated stainless steel cylinders. SFC is superior for some of the less 

thermally stable exotic species of interest, e.g. N-nitrosoamines, and some of the nitro compounds. 

7.1.4. Objective 4 - Other Standard Analytical Methods: Verity adequacy of other standard 

analytical methods to be used for analyses of gases, particulates, volatile organic compounds, metals, 

and nonmetals. 

7.1.4.1. The Velostatm bag sampler proved inadequate for some volatile and semivolatile organic 

compounds because of absorption and subsequent off-gassing problems. 

7.1.4.2. The liquid impingers (bubblers) used for measuring HCN,,NH3, and HCL in the cloud 

were adequate for the BB. 

7.1.4.3. The extraction and analytical procedures (GC/FID) used for analysis of the volatile 

organics (VOC’s) and the SF, (GC/ECD) proved to be highly successful. 

7.1.4.4. Elemental analysis proved successful using XRF techniques. 

7.13. Objective 5 - Identify and Quantify Specific Target Analytes: Identify and quantify specific 

target analytes for TNT, a double-base propellant, and a composite propellant. 

7.1.5.1. TNT Detonation 

7.1.5.1.1 The maximum EF values calculated from TNT detonation data are given in Table 7.1. 
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Table 7.1 Maximum Emission Factors From TNT Detonation by the Carbon Balance Method. 

IC 

fvvlethane 

Species WW 

13 x 10’ 
Acetylene 
Benzene 
Selected Cl-C,, non-methane paraffins 
Selected QC,, olefins 
Selected non-benzene aromatics 
Phenol 
Naphthalene 
Other individual semivolatile (target 
analvtc exotic) aromatics varied from 

1.8 x 10’ 
8.7 x lo* 
15 x 10’ 
3.0 x 10” 
3.0 x 10” 
2.5 x lO-’ 
1.5 x lo4 

3 x w9 to 7 x lo‘J 

7.1.5.1.2 Open detonation is an extremely efficient TNT thermal treatment method. Carbon- 

containing species measured from 227~gram (OS-lb) TXI’ detonations were generally distributed as 

shown in Table 7.2. 

Table 7.2 Distribution from Carbon-containing Species Measured From TNT. 

Carbon Dioxide 

Species Percent 

97.20 
Carbon Monoxide 
C, to Co volatile hydrocarbons and other organics 
Elemental carbon (soot) 

0.50 
0.57 
1.71 

7.1.5.2. Propellant Burn 

7.1.5.3.1 Propel/ant burn maximum EFs were generally one to two orders of magnitude lower than 

those for the corresponding TNT detonation product. 
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7.1.5.2.2 Based on propellant carbon conversion to CO, open burning of double-base and 

composite propellants is an extremely efficient thermal treatment method. However, further work 

is needed to determine the fate of chlorine in the combustion products. Carbon-containing species 

measured from burning these fuels are distributed as shown in Table 7.3. 

Table 7.3 Carbon-containing Species Measured from Propellant Burns. 

Species Percent 

II Carbon Dioxide . 

Carbon Monoxide 

Organic Carbon 
Elemental carbon (soot) 

Double-Base Composite 
99.64 II 

99.88 
0.15 0.11 
0.21 0.00 
0.00 0.01 

7.1.6. Objective 6 - PCDD’s and PCDF’s: Assess polychlorinated dibenzodioxins (PCDDs) and 

dibenzofurans (PCDFs) levels generated from burning the composite propellant containing high 

concentration of NH,ClO,. 

None of the most toxic PCDDs were detected, and only one of two samples had a marginal value 

for the less toxic PCDFs indicating that their source was not derived from the composite propellant. 

7.1.7. Objective 7 - Morphology, Composition and Size Distribution of Particulate: Provide 

information on the morphology, composition, and size distributions of airborne particulate material 

generated by OB/OD operations in the BB. 

Particulate morphology and composition was accomplished by SEM and optical microscopy. The 

results showed that over 90 percent of the particulate was soot (carbon) with small amounts of 

calcium carbonate and non-asbestos insulating material. 
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7.1.S. Objective 8 - Carbon Balance Method: Examine, using data produced under controlled 

conditions, the validity of the proposed carbon balance method of calculating emission factors; 

compare the results with those calculated using the more-conventional cloud volume times 

concentration method. 

7.1.8.1. The proposed carbon balance method of calculating emission factors of products of 

combustion resulting from OD of TNT and double-base and composite propellant bums has been 

verified under conditions which permit a careful comparison with the cloud-volume method. 

7.1.8.2. EFs calculated by the carbon balance-method agreed within experimental uncertainty with 

those calculated by the more traditional concentration times cloud voIume method. During periods 

of nonhomogenity of cloud concentration the carbon balance-method provided better estimates of 

the EF. 

7.1.5.3. Sufficient CO? concentrations (above background ambient.levels) must be measurable to 

be able to apply the carbon balance method of calculating EFs during followon, large-scale outdoor 

OB/OD tests. 

7.1.9. Objective 9 - QA/QC Procedures: Identify or develop appropriate program-specific QA/QC 

procedures. 

A QA/QC program was developed specifically to address BB testing and subsequent analyses. This 

program, along with its findings and conclusions, is delineated in Volume 3 of this report. 

7.1.10. Objective 10 - Sample Storage/Transport Procedures: Establish procedures for transport 

and storage of sample specimens. 

Procedures were established to ensure that, during transportation and storage, semivolatile 

compounds would be retained by their respective sampling media, and that sample identity and 

integrity would be maintained. These procedures are described in Volume 3 of this report. 
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APPENDIX C-6 

U.S. DEPARTMENT OF DEFENSE DOCUMENT 
PERTAINING TO OPEN BURNING AND OPEN DETONATION OF 

WASTE EXPLOSIVES AND PYROTECHNICS 



RESPONSE TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
NOTICE OF DEFICIENCY (NOD)‘. 

FOR DEPARTMENT OF DEFENSE (DOD) 
RESOURCE CONSERVATION AND RECOVERY ACT 

(RCRA) PART B, SUBPART X, 
PERMIT APPLICATIONS SUBMITTED IN REGION IV 

1. Introduction. 

a. The EPA, Region IV, recently sent letters to 211 
DOD installations in that region advising that the RCRA 
Part B, Subpart X, regulation was not intended to perpet- 
uate the. use of open burning and open detonation (OB/OD) 
technologies and their associated uncontrolled releases 
of combustion products and residues to the environment. 
Consequently, Subpart X permit applications.for OB/OD 
operations may be denied if adequate. justification is not 
provided. to.support these technologies.. Use, alterna- 
tives can and should be developed.for specific munitions 
and reactive.wastes for which such a .justif%cation cannot 
be providd. Furthermore, EPA does not intend to issue 
permits .for*OB/.OD units located in impact ranges due to 
the..inability to; adequately monitor soil'or groundwater 
safely or accurately. 

b. An ancillary issue was also raised by EPA that 
involves the potential of military ammunition and ord- 
nance to detonate.. The energetic-materials.diswsed at 
DOD installations that are regulated under RCRA Subpakt 
X have inherent.characteristics which,result,.in their 
classification as.reactive (explosive)..hazardous waste. 
Propellants, energetics, and pyrotechnics (PEP) typically 
exhibit explosive characteristics ranging-from deflagra- 
tion (very.rapid pressure rate-of-rise .f.ires) to. detona- 
tion. Both. deflagration..and detonation can cause- 
extensive structural damage and loss of life.. Region IV 
recognizes the inherent.safety problems. wikh handling 
explosives. , ,as reflected by accidents.that have occurred 
at explosive manufacturing and demilitarization facilities 
and..the resultant need -for OB/OD capabi.lities. 

C. This response is designed to address EPA concerns 
in these areas and provide information to justify the 
submittal and subsequent evaluation by EPA of.Subpart X 
permit applicat-ions submitted by DOD in EPA Region IV. 
This justification describes DOD's conventional ammuni- 
tion demilitarization program; existing alternative tech- 
nologies to OB/OD currently available at some locations; 



ongoing research and development (R&D) programs to 
supplement and/or replace OB/OD technologies; and 
demilitarization equipment upgrade programs. In 
addition, the issue of OB/OD units located within 
impact ranges is also discussed in terms of currently 
ongoing actions occurring between EPA and the U.S. 
Army. 

2. The DOD Conventional Ammunition Demilitarization 
Program. Demilitarization or destruction is a necessary 
and final step in the life cycle management of military 
ammunition and ordnance. Assets requiring demilitariza- 
tion are managed in the Special Defense Property Dispos&l 
Account (SDPDA) which is euphemistically known within 
DOD as the."Demil Account." This account is an assets 
tracking system which ensures, among other factors, that 
appropriate final disposition considerations are made. 
Assignments of munitions and ordnance to the SDPDA or 
their classification as currently unserviceable, do not 
necessarily result in these items being demilitarized. 
They can and are included in the Foreign Military Sales 
Program, the Recycle Program, and/or are reworked to meet 
original or alternative specifications. Therefore, an 
assignment of any ammunition or ordnance item to this 
account does not constitute a designation of such items 
as waste, solid waste, or hazardous waste. Consequently, 
assets carried in the SDPDA are considered to be outside 
the-scope of RCRA regulations. 

The Single Manager for Conventional.Ammunition 
Demilitarization-. In 1975, the U.S. Army was designated 
as, the Single Manager within DOD for conventional anununi- 
tion disposal and demilitarization. Conventional ammuni- 
tion does,not include nuclear or lethal toxic chemical 
agent munitions and there are no biological weapons in 
the DOD inventory. DOD Directive 5160.65-M delineates 
the Single Manager and individual Military Service 
responsibilities for this program. One purpose of the 
Single Manager concept is to achieve the most efficient 
and economical management of disposal and demilitariza- 
tion.options while ensuring safe operations and compli- 
ance'tiith environmental regulations. 

b Other Military Service Demilitarization Programs. 
Demilitar.ization efforts conducted by Military Services 
other than the..UiS.. Army under the auspices of the Single- 
Service Manager are relatively small and are generally 
confined to supporting local operations that include but 
are not limited to manufacturing and R&D programs. Addi- 
tionally, the demilitarization of certain service-unique 
weapon systems is handled by the individual Military 
Services. Examples of this type of operation include 
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large rocket motors, missile motors, and torpedoes. 
Individual Military Service responsibilities include 
funding, facilitation, and demilitarization technology 
development for service-unique weapon systems. 

C. DOD Training and Force Readiness Programs. DOD 
considers the following activities to be outside the 
scope of RCRA regulations: 

(1) Training. The Military Services have 
missions to train troops and maintain a readiness 
capability for combat. As such, live fire training and 
bombing exercises are an inherent part of these missions. 
During artillery and mortar live fire training exercises, 
not all propellant charges are used. Because excess 
propellant presents a safety threat in real combat situa- 
tions, training in the safe elimination of excess propel- 
lant charges is considered a part of the training exer- 
cise. All functions associated with live-fire military 
training and bombing events are not demilitarization or 
waste treatment operations and, as such, are considered 
to be outside the scope of RCRA regulatory requirements. 

(2) Range Clearance. Impact areas on live- 
fire ammunition and bombing ranges are periodically 
cleared of unexploded ordnance. As' a secondary 
mission, Explosive Ordnance Disposal (EOD) personnel 
support installations with the management of these 
training ranges. In the interest of safety,. doctrine 
requires unexploded ordnance to be destroyed.in place 
on the range. Ordnance that has failed to function ds 
designed is inherently dangerous to move or even leave 
in place. Range maintenance includes the destruction 
of unexploded impacted rounds as the safest method of 
explosive hazard elimination. The destruction of 
unexploded impacted ordnance items found on impact 
ranges and destroyed in place on those impact ranges is 
also considered to be an integral part of each Military 
Service's training missions and is, therefore, consi- 
dered to be outside the scope of RCRA regulations. The 
movement and/or accumulation of unexploded impacted 
ordnance items for demilitarization in large lots is 
considered to be within the scope of RCRA regulations. 

(3) Defective Ammunition. On occasion defective 
ammunition or ordnance items are identified by ammunition 
inspectors assigned to Military Service installations. 
These items are retained in the installation's ammunition 
inventory for disposition determination which is a func- 
tion of asset value and safety considerations, (i.e., 
unsafe to handle or unsafe to use for its intended pur- 
pose). If the items are unsafe to handle, immediate 
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destruction is authorized and performed by EOD 
personnel or equivalent Federal civilian personnel. 
If the items are safe to handle but unsafe to use for 
their intended purposes and are valued at less than 
$l,OOO.OO, individual installations are authorized to 
conduct demilitarization as an executable option. 
However, hazardous waste regulations do not apply at 
this' time, since the demilitarization option, if 
exercised; is not an irreversible decision and those 
items may still be returned to a DOD installation for 
reworking to meet specifications. Disposition of 
defective items that are safe to handle and are.valued 
at over $l,OOO.OO require special disposition 
instructions from the respective Item Manager. 

(4) Turn-Ins After Training Exercises. 
Ammunition that has been issued for live-fire training 
exercises that is not actually used,and remains in un- 
opened packages is returned under accountability to 
ammunition issue points for re-inclusion into the,inven- 
tory, Unpacked ammunition or ammunition in.opened 
packages:is also returned to the ammunitionrissue point 
under-accountability and is inspected for serviceability 
prior to being returned to the inventory. Unserviceable 
ammunitionis segregated for subsequent disposition 
determination. 

(5) Turn-Ins During Amnesty-Programs. Military 
installations that conduct live-fire training.exercises 
have instituted a.110 questions asked ammunition turn-in 
amnesty program to reduce the misappropriation and ariy 
subsecjuent inappropriate disposal or use of military 
ammunition and ordnance. Generally, military personnel 
are briefed before and after training events.that reten- 
tion of ammunition is illegal. For those individuals who 
initially ignore these warnings, amnesty collection 
points are designated on installations.where military 
personnel may deposit tiunition with no questions asked. 
Ammunition items deposited at these amnesty points are 
often damaged:+nd/o.r have unrecoenizable.nomenclature 
identifications from a quality control.perspective and 
usually involve very low quantities. As such, these 
items are not suitable for training reissue. Through 
this program, ammunition is brought back under military 
control and included in proper military storage account- 
ability for subsequent disposition determination. 

d. Manufacturing Plant Explosive Wastes and Off- 
Specification End Items. 

(1) During the manufacture of military energetic 
materials, off-specification and residual propellants, 
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explosives and pyrotechnics are produced. These 
residuals include production remnants, scraps, and 
cleanup residues. The quantities of off-specification 
and residual energetic materials requiring treatment are 
minimized to the.maximum extent that is technically 
feasible through reclamation and recycling procedures. 
Production residuals and off-specification materials 
that can be incinerated safely are destroyed in explosive 
waste incinerators (EWIs) at those installations with 
this type of equipment. Those materials that are con- 
sidered to be too unstable and,- therefore, unsafe to 
incinerate are destroyed by OB. Thus, for safety reasons 
there is an ongoing requirement for OB/OD capabilities 
at plants that manufacture energetic materials, Off- 
specification and.energetic materials thdt cannot be 
reclaimed or recycled are determined.to.be wastes and 
hazardous waste regulations .apply at the time of that 
determination. 

(2) During the loading, assembling and packing 
of.military ammunition, and ordnance end items; off- 
specification items are occasionally produced. These 
items are not immediately considered to be waste because 
they can be and often are reworked into specification 
items where technically feasiblei However, once a deter- 
mination has.-been made that items cannot .be reworked, 
they are classified as waste and-where applicable as 
ha.za.rdous. waste. 

e. Emergency EOD Operations. 

(I) EOD units are primarily.tactical military 
units which are trained to support deployed forces in war 
environments. EOD units during peacetime make use of 
their practical technical knowledge of ordnance func- 
tioning, design., and composition to the benefit of state 
and local..communities and those civilian officials who 
are occasionally forced to deal with emergencies in- 
volving military ordnance that has migrated into their 
communities or is involved in commercial carrier acci- 
dents. Emergency EOD responses to the private sector 
also involve improvised nonmilitary items (homemade 
bombs)., explosives confiscated during drug enforcement 
actions, and foreign country ammunition and ordnance 
items brought into.the United States as souvenirs from 
war zones. Generally, EOD units do not- provide routine 
destruction of commercial explosives collected from ci- 
vilian sectors. 

(2) Basically, EOD units provide emergency 
services to protect citizens, return DOD-owned military 
ordnance to competent aiithority, institute proper account- 



ability, and if determined to be appropriate, destroy 
these items within the capability of the EOD unit's host 
installation. During EOD emergency responses the risk 
level may on occasion require, in the judgment of the 
senior EOD person onsite, that onsite/in-place 
destruction be conducted, when transportation would 
present an unacceptable explosion hazard. If the 
ordnance item is deemed by the senior EOD person onsite 
to be safe to transport, then the preferred option is 
to transport the item to a military RCRA permitted 
OB/OD facility for destruction to avoid exposure of 
citizens and their property to risks associated with an 
explosion. In most cases, however, the ammunition item 
can be transported to such an OB/OD site. The 
procurement of all transportation manifests and EPA 
emergency permits, where necessary, for treatment 
involving DOD-owned materials is the responsibility of 
the Military Services. For emergency EOD responses 
that are determined onsite to involve non-DOD owned 
materials, this responsibility remains with the civil 
authorities not the Military Services. In these cases 
DOD has no jurisdiction but does provide support to 
civil authorities. Existing policy does not allow for 
the treatment of non-DOD assets on DOD property. 
Exemptions to this policy may be granted to allow--for 
the treatment of non-DOD materials on DOD property. 
Unrelated, nonrecurring incidents typify these emergency 
operations. 

3. Existing Alternative Technologies to OB/OD. Currqntly 
Available at Some Locations. Existing research.shows 
that there is no single demilitarization method or tech- 
nology that will satisfy all of the requirements to 
safely treat either the range of items in the existing 
SDPDA, manufacturing plant residuals, or off-specifica- 
tion materials. While OB/OD is currently a commonly 
used demilitarization technology, it is not an acceptable 
technology for many munition items, (e.g., smoke filled 
and incendiary items and improved conventional munitions 
(ICMs) that contain multiple items such as bomblets). 
Existing policy prohibits OB/OD of many of the pyro- 
technic items filled with smokes and dyes. However, 
the Military Services have equipment developed or under 
development that can reduce the size, convert, and/or 
dispose of a large portion of the current SDPDA through 
disassembly. Demilitarization in most cases consists of 
disassembling or modifying the munition into a configura- 
tion that is appropriate for the final treatment process. 
This may involve cutting, punching, shearing, disassembly, 
or separation (removal of energetic material from the 
munition case) of the components and Fergetic materials. 
The nature of these activities and the energetic materials 
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involved put the operators at a greater safety risk than 
they would be at during OB/OD operations. These dis- 
assembly and separation processes are very rarely the 
final treatment step. 

a. Separation and Disassembly Technologies. 

(1) In most cases separation and/or disassembly 
of munition items is required if the method of destruc- 
tion is other than OB/OD. Limited disassembly is 
sometimes possible for items that are suitable for OD 
operations but are not suitable for other thermal 
treatment operations. For example, if incineration is 
to be used, munition components have to.be broken down 
into items that contain less than 600.grains.of confined 
explosive to meet safety requirements of existing 
equipment. 

(2) Many methods of explosive component 
separation have been used over the years. These 
methods are labor'and energy intensive and have the. 
tendency to generate substantial volumes of hazardous 
waste and place workers at a greater risk than OB/OD. 
For example, most existing washout equipment creates 
large-volumes of explosive-contaminated water and.carbon 
filters as by-products. Therefore, separation has.been 
used little in the last 15 years and most of'the equip- 
ment needs:extensive-upgrade to bring it into compliance 
with today's environmental and safetp.standards. In 
addition, these-units may have residual explosives in. 
internal plumbing that would be an explosive safety pro- 
blem if upgrades were implemented. A brief description 
of some of these existing technologies follows (note: 
separation is an intermediary step towards final 
demilitarization): 

(a) Hot Water Washout. A process that uses 
either a stream or jet of low or high pressure hot water 
to separate energetic materials from munition cases. 
This method has generally been employed.to remove 
trinitrotoluene (TNT) or similar semimeltable explosives 
from projectile bodies. The Ammunition Peculiar Equipment 
(APE) 1300 unit is an example of this type of technology. 
These units were-operated during the late 1960s and early 
1970s to separate explosive fillers and recover projec- 
tile bodies for subsequent reloading. These units did 
not have waste water treatment capability and employed 
unlined lagoons where excess explosive contaminated water 
permeated into the surrounding soil. Restoration pro- 
jects are currently underway at affected installations. 
Only one installation, Lexington-Blue Grass Army Depot, 
Kentucky, has an'operational APE 1300 unit. 



This unit utilizes horsehair and activated carbon filter 
systems to reduce the quantities of TNT contaminants in 
the discharge effluent td concentrations below detection 
limits. Nine other U.S. Army installations have either 
laid away or dismantled their units. 

(b) Steam-out. Steam-out is a process that 
directly applies steam to the energetic material filler 
to melt out and separate it from the munition case. This 
process is the most efficient separation process cur- 
rently available. However, the process produces explo- 
sive-contaminated waste water (less than for hot water 
washout). This process is also limited to meltable 
explosives. The U.S. Army has a steam-out unit that is 
operational at Crane Army Ammunition Activity; Indiana, 
and laid away equipment at Cornhusker Army Ammunition 
Plant, Nebraska; Newport Army Ammunition Plant, Indiana; 
and Pine Bluff Arsenal, Arkansas. The U.S. Navy has an 
operational unit at Keyport Naval Weapons Station, 
Washington. 

(c) Autoclave. The autoclave is an enclosed 
chamber in which heat is applied to the exterior.of a 
munition to melt ant the explosive filler. This. techni- 
que is not as efficient as applying.steamdiirectly to,the 
filler. Thekautoc'lave, when configured.properly; reduces 
the amount of- explosive-contaminated water produced. It 
is.limited in, application to only-.those..explosiv&s that 
are meltable, such-as TNT. The U.S. Army has'an opera- 
tional autoclave.that.is-in use at Ravenna Army Ammunition 
Plant, Ohio, and another that is being brought on line at 
Hawthorne Army Ammunition Plant, Nevada. 

b. Destruction. Alternative destruction-methods to 
OB/OD that are currently,employed by the DOD rely pri- 
marily on incineration to demilitarize energetic mate- 
rials. Due to, safety considerations, the maximum 
quantity of confined explosive per item that can be 
processed through any existing incinerator is 600 grains. 
Therefore, most items that are to be destroyed by this 
means must be..disassembled., separated, or processed in 
some manner to prevent detonations that would injure 
operational personnel or damage or destroy the 
incinerator. This additional processing adds to the 
inherent safety risks involved with destruction of 
these items. 

(1) APE 1236/2210 Rotary Kiln Incinerators. The 
APE 1236/2210 incinerators are used for the destruction 
of small arms ammunition and ordnance items that contain 
less than 600 grains of confined explosive material in- 
each item. The APE 1236 is the U.S. Army's standard unit 
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and is currently undergoing upgrade to meet environmental 
regulatory standards. The U.S. Army has two APE 2210 
incinerators, which are a variation of the APE 1236, 
located at Hawthorne Army Ammunition Plant, Nevada. One 
of these incinerators is in the current APE upgrade pro- 
gram. There ajce 18 APE 7236 incinerators located at var- 
ious U.S. Army installations. Twelve of these incinerators 
are in the current APE upgrade program, of which one is a 
prototype not used for routine demilitarization operations. 
In addition, Pine Bluff Arsenal has an incinerator with the 
same basic design as the APE 1236. This unit has been 
upgraded independently of the APE 1236 upgrade program. 

(2) Explosive Waste Incinerator (EWI). The EWI 
is also a modified APE 1236 which has a different feed 
system to accommodate bulk (unconfined) energetic mate- 
rials (up.to 5 pounds per serve for a total of 300 pounds 
per hour) and air' pollution abatement equipment similar 
to the APE 1236. The U.S Army has 7 of these units at 
Iowa, Kansas, Lake City, Mississippi, Radford (two units) 
Army. Ammunition Plants, 
All ,of these units, 

and Savanna Army Depot Activity. 
except for the one at Savanna Army 

Depot Activity, are currently operational and permitted. 
Although not APE-designated units, three of these units 
were included in the current APE upgrade program (Iowa, 
Kans& and Lake City Army Ammunition Plants). 

(3) Fluidized Bed Incinerator (FBI). The FBI 
uses air to.entrain' solids ina highly turbulent combus- 
tion chamber.' This equipment is not used for incinera- 
tion of explosive materials but has been used for 
incineration of. riot control agents and non-explosive 
munition fillers. The U.S. Army has one of these units 
at Pine Bluff Arsenal, Arkansas, which is RCRA permitted, 
and is operational. 

(4) Electrochemical Reduction. Electrochemical 
reduction is a treatment process based on the chemical 
reaction caused by an electric current that converts 
energetic materials to less reactive materials, inert 
and/or other useful products. This process is only 
applicable to a few, very select, munition fillers. 
Efforts to date utilizing this technology for the select 
munition fillers have achieved limited success. 

(5) Chemical Conversion. Currently the U.S. 
&my is disposing of sulfur trioxide-chlorosulfonic acid 
solution (FS), 
neutralization. 

a bulk smoke producing mixture, by chemical 
This process involves combining FS with 

a lime slurry in a 4 million gallon vat. The chemically 
neutralized product is then discharged to the sanitary 
sewer system. 
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(6) Western Area Demilitarization Facility 
(WADF). The WADF, located at Hawthorne Army Ammunition 
Plant, is a unique facility that was designed and built 
by the U.S. Navy specifically for the demilitarization 
of military ammunition and ordnance items. The U.S. 
Army assumed management of WADF in April 1984. The 
facility was originally designed to operate on a 3-shift, 
8 hours-per-shift, 5 days-per-week basis for each of the 
operational components. Due to certain subsequently 
identified safety and/or interface problems, the facility 
is currently undergoing modifications so that it can be 
safely operated. However, specific individual componcn'is 
of this facility can and have been used. A recent review 
of the SDPDA inventory at Hawthorne Army Ammunition Plant 
indicated the tonnage in that account was slowly increas- 
ing. To provide an option to alleviate'the associated 
storage problem, a proposed six-year workload program 
was developed that identified all items that could be 
demilitarized in WADF components assuming a determination 
was made to actually demilitarize these assets. During 
this review certain items were identified that WADF was 
not designed to process.‘ 

(7) Environmental Permitting Status. RCRA 
permits have been'granted for'the EWIs located at Iowa, 
Kansas, Lake City, Mississippi, and Radford (two EWIs) 
&my Ammunition Plants. .EWIs at Iowa, Kansas, and Lake 
City Army Ammunition Plants.are currently being operated 
under the RCRA 720-h&r shakedown provision. A final RCRA 
permit for reactive hazardous waste only has been issued 
for the deactivation incinerator-at Iowa Army Aminunition 
Plant. Also, a final RCRA permit has been issued for the 
fluidized bed incinerator and rotary kiln deactivation 
furnace at Pine Bluff Arsenal. RCRA Part B permit appli- 
cations have been prepared for ten APE 1236 incinerators 
located at the following nine installations: Anniston, 
Lexington-Blue Grass, Red River, Seneca, Sierra, Tooele 
(two APE 1236s) Army Depots; McAlester Army“Ammunition 
Plant; Hawthorne Army Ammunition Plant; atid Crane Army 
Ammunition Activity. With the exception of Hawthorne 
Army Ammunition Plant, all of these installations sub- 
mitted RCRA Part B permit applications prior to February. 
1991. The application for Hawthorne Army Ammunition 
Plant will be submitted upon completion of additional 
hardware modifications and engineering drawings. The 
first of the trial burn tests was scheduled to be con- 
ducted at Lake City in late February 1991; followed by 
Iowa in April 1991; Kansas, Anniston, and Tooele will 
follow. 

10 



C. Hazardous Waste Minimization (HAZMIN) Program. 

(1) The U.S. Navy is investigating ways to 
develop and demonstrate a technology to recover scrap 
propellant generated during manufacturing operations. 
The recovery will include propellant process modifica- 
tions and equipment to cut and consolidate the scrap. 
The intent of this program is to eventually return 
scrap propellant to the supplier for rework into raw 
product. 

(2) In order to identify areas where reductions 
in the generation of energetic.material wastes can be 
made, the U.S. Army is conducting HAZMIN audits. at its 
production plants 'and also these involved in loading, 
assembling, and packing munition items. These audits 
focus on all hazardous waste streams including PEP 
materials. Technical recommendati0n.s for complet.ed 
audits are under review for implementation determination. 

(3.) DOD and the M'l't 1 1 ary Services mandate that 
HAZMIN considerations be includ.ed in all acquisition 
plans and modernization programs-. 

(4) The Military'Services require. each o.f their 
installations to prepare HAZMIN plans, They each have 
an .overall goal of 50. percent reduction of the 1985 
hazardous waste generation volume by'1992. HAZMIN plans 
have to include all hazardous waste generation streams, 
specifically including those .involving energetic mate- 
rials, The Military Servicsrecognize HAZMIN as'a. 
vital part of environmental compliance.and therefore 
have mandated reduction in hazardous- waste generation 
at all of their installations. 

d. Recycle .Prog&am. The first option considered 
and one of the main-methods. for disposal of military 
ammunition and ordnance and/or components of munition 
items is recycling.=' The U.S.. .Army is.currently operating 
a White Phosphorus.. Conversion Plant at Crane Army 
Ammunition Activity. This plant is.used to convert the 
WP contained in munitions to phosphoric acid which is 
then sold to commercial industries for-manufacture of 
fertilizer. This program is very successful,and has 
resulted in nearly all of these munitions being demili- 
tarized. Approximately one more year will be required 
to demilitarize the remaining inventory. 

e. Foreign Military Sales Program. The Single 
Manager further reduces the inventory of munition items 
in the SDPDA by making such items available to North 
Atlantic Treaty Organization member countries and other 
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countries that are allied to the United States. This 
program is used at every opportunity. 

4. Ongoing R&D Programs to Supplement and/or Replace 
OB/OD Technologies. 

The U.S. Army Toxic and Hazardous Materials 
Age& (USATHAMA). The Technical Support Division of 
USATHAMA is investigating the use of waste energetic 
materials as a supplement to fuel oils: The two primary 
explosives under study are TNT and cyclotrimethylene- 
trinitramine (RDX). Laboratory and bench scale tests 
have verified the principle as a workable alternative. 
Pilot-scale testing is underway to develop fuel mixing/ 

.feeding procedures and,to determine fuel mixture energy 
parameters. Not only will this provide for the recycle/ 
reuse of these.materials but will also use the energy 
stored in these explosives as a supplemental fuel. 
Information to date, indicates that the use of waste 
explosives- as supplements to fuel.for boiler plants 
appears to be-a viable means of utilizing waste energetic 
materials. Before this technology can be fielded, 
explosive safety considerations, due to the location of 
boilers in.administrative office areas, will have to be 
overcome a,nd.may. prove to be a. limiting factor. Boilers 
are,generally located as close to the point of energy/ 
heat use to. avoid loss-of heat. This proximity factor, 
while. beneficial from an energy conservation perspective, 
presents some*cpunteracting,xsafety concerns with the use 
of explosives near populated areas. Additionally, explo- 
sive materidls will,have to be separated from munition 
items, and,.due to the smallquantities of explosives 
that can be used as supplemental fuels, only a small 
percentage of-material that is typically demilitarized 
could be.disposed.of in this manner. Overall safety 
and risk considerations will make it difficult to field 
this technology. 

b. The U.S. Army Defense Ammunition Center and 
School (.USADACS) Alternative Technologies Study. USADACS, 
located at Savanna Army Depot Activity, Illinois, has 
recently completed a literature research study on 
alternative technologies. This study summarizes and 
documents past, present, and potential technologies 
which are divided.into 11 main technology families 
depending on munition and type of energetic material 
utilized. Promising technologies are and will be 
included in future R&D programs with an emphasis placed 
upon safety features. Some of these include the 
following: 

(1) Cryofracture. This process is under deve- 
lopment with an emphasis towards developing a technology 
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for the demilitarization of lethal toxic chemical agent 
munitions. However, the fechnology may have application 
for conventional ammunition demilitarization too. In 
the process liquid nitrogen is used to embrittle the 
munition casing which then enables it to be fractured 
in a l,OOO-ton press. This technology may prove to be 
a rapid, safe method to reduce the size and expose 
explosive filler material contained in munition items. 
The fractured parts of the munition/explosive can then 
be incinerated if they are small enough. 

(2) Water Jet Abrasive Cutting. This is a 
method under development for disassembly of munitions. 
A high pressure water jet with entrained abrasive is 
used in the process. This method would generate 
explosive-contaminated water. There is also a safety 
consideration that has to be resolved involving the 
undefined effects of high pressure water combined with 
abrasive material impinging on explosive materials.. 

(3) High Pressure Washout. This process uses a 
stream or jet of high pressure water, up to 55,000 pounds 
per square inch, to separate energetic materals from 
munition cases. This technology is -under development and 
may prove to be useful for press-loaded munitions that 
have internal plumbing which renders existing washout 
methods ineffective. This system will also generate 
explosive-contaminated waste water. -There are also-some 
safety concerns involving the impact of a.high pressure 
water jet on energetic materials. 

(4) Solvent Washout. This is a process that 
uses a liquid to dissolve energetic materials loaded in 
munitions. Several liquids have been demonstrated to 
achieve the desired separation. However, most of the 
liquids investigated that can solvate explosives tend 
to have unwanted properties such as carcinogenicity, 
toxicity, or flammability. They also have inherent 
disposal problems. 

(5) Super- and Sub-Critical Extraction. This 
is a developmental method to separate energetic materials 
from munition casings. The process uses a material that 
is a gas at atmospheric pressure but converts to a liquid 
under pressure. In the liquid phase, the material can be 
used to dissolve energetic materials. When the liquid 
becomes saturated, the pressure is reduced which in turn 
causes the liquid to revert back to a gas causing the 
dissolved energetic material to precipitate out. 'Ideally, 
the system would be a closed-loop system so that the gas 
could be collected and reused and the precipitated ener- 
getic material reclaimed or destroyed as appropriate. 
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(6) Biodegradation. This process uses micro- 
organisms or fungus to consume energetic materials and 
thus produce a less hazardous or inert material. The 
method is under development for use in disposing of red 
and pink water.iproduced during the manufacture of explo- 
sives. The method may also be useful for the treatment 
of waste water generated from other demilitarization 
operations. Field tests are currently underway using 
this technology for the remediation of explosives- 
contaminated soils. 

C. The U.S. Army Armament, Munitions and Chemical 
Command (AMCCOM) OB/OD Emissions and Residues 
Characterization Study. 

(1) Until recently, very little fieldjexperi- 
mental data existed for emissions and residues'generated 
during OB/OD operations. Up to this time, emissions data 
were based on theoretical calculations derived froni 
computer models. Due to lack of currently fieldable 
alternatives'to OB/OD other than those currently in use 
by DOD, a demonstration of OB/OD's environmental accept- 
ability would warrant its continued use'. The AMCCOM OB/ 
OD program is being used to demonstrate which PEPS can 
be treated by OB/OD,in an environmentally safe manner. 
The program methodology is supported by Headquarters, 
EPA, Office of Solid Waste, and EPA Region VIII as 
necessary information for Subpart X reviews'. The EPA 
has been actively involved throughout the development 
and implementation of this-program. AMCCOM OB/OD 
program data demonstrate environmental acceptability of 
OB/OD for various PEPS and these data have been presented 
in a series of EPA seminars held throughout the United 
States during 1990. Based on reviews and analyses made 
to date, results from this program have not supported 
the conclusion made by Region N'that hazardous materials 
are released to the environment by OB/OD operations for 
tested energetic materials. 

(2) A combination of the AMCCOM OB/OD program 
sampling and theoretical emissions data along. with 
dispersion/deposition and fate analysis modeling data 
are intended to be used to demonstrate environmental 
acceptability by PEP family. The study will provide 
individual pollutant release characterizations for 
applicable PEPS. For air pollutants, ground-level off- 
property concentrations must not exceed National Ambient 
Air Quality Standards (NAAQS) and other applicable state 
ambient concentration standards. Some states utilize 
fractions of threshold limit values (TLV) as acceptability 
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criteria for the pollutants not regulated be NMQS - 
such as TLV/IOO and TLV/lOOO for acceptable one-hour 
average and annual average concentrations, respectively. 
Additional concentration acceptability guidance is 
expected with the promulgation of implementing 
regulations for the 1990 Clean Air Act Amendments. 

(3) Among the materials tested by OD were TNT, 
Composition B, Explosive D, and RDX. The OB test 
included single, double, and triple based propellants. 
The manufacturing residues included in the OB tests 
consisted of various double based and composite rocket 
and missile motor propellants. 

(4) Air and soil samples we,& collected and 
analyzed for target analytes in all pollutant categories. 
Treatment efficiencies are also being calculated by 
determining residual material left after the combustion 
and/or detonation. Groundwater studies have-been 
completed by the U.S. Army Environmental Hygiene Agency 
and USATHAMA, and have-been presented to the EPA's 
Office of Solid Waste. 

(5) Testing has been completed and the final 
report is being written. Data indicate ,that approxi- 
mately 98 percent of Gissions from detonation and 99 
percent from.burning go to carbon dioxide and water. 
The'large hot. fireballs' (6,000 ,to 8,000 degrees 
Fahrenheit) generated during OD of high explosive. 
munitions effectively- destroy waste 'constituents 
considered hazardous by EPA. Analyses.of' the data 
indicate that emissjlons from OB/OD generally fall well 
within Federal and state environmental guidelines and 
standards. 

(6) Future plans for the OD emissions/residues 
test program involve underground detonations of energetic 
materials suitable.for OB/OD that are currently in the 
SDPDA and..the,dwe&opment of an atmospheric dispersion 
model for these'ty@es of operations. 

(7) T'f;e'OB/OD characterization study has yielded 
data.from which emission factors have been calculated for 
products of combustion for tested materials. This data 
base will be of value in conducting health risk assess- 
ments required under the provisions.of RCRA Subpart X. 

d. The U.S. Army Research, Development and Engineering 
Center (ARDEC). Currently, demilitarization of munitions is 
funded with Operational and Maintenance, Army, (CMA) type 
funds. Because this is also the type of funding used for 
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personnel salaries there has often been a tendency for 
shortfalls to occur in supporting the demilitarization 
program including its R&D efforts. Starting in fiscal 
year (FY) 1992 (1 October through 30 September), the 
demilitarization program will be funded with Procurement 
Ammunitions, Army, (PAA) funds. By law, new technology 
cannot be developed using PAA funds, therefore, the 
technology development portion of the demilitarization 
program is being transferred to ARDEC and will be funded 
with Research, Development, Testing and Engineering 
(RDT&E) funds. This administrative change is designed 
to resolve the problem of past insufficient funding 
levels for the demilitarization program and allow for 
the development.of further alternatives to OB/OD. 
Initial projected funding levels are $83 thousand for 
FY91 and $1 million per year for FYs 92 through 97. 

The U.S. Army Production Base Modernization 
Acti.:ity (PBMA) In order to identify alternative 
technologies, other than OB/OD, for treating propellant 
and explosive production wastes, PBMA has completed a 
technological review of available commercial incinerator 
technologies for military adaptation. Concept designs 
have been investigated which include material feed systems, 
burner parameters, and pollution control equipment. A 
project has been submitted for funding to develop a pilot 
unit to demonstrate adaptable technol,ogies. 

f. Other Military Service Programs. The U.S. Navy 
is developing an incinerator to destroy munitions that 
contain colored smoke and flare compositions. Along 
with development of the incinerator, the program includes 
the development of real time emission gas monitoring sys- 
tems for polynuclear aromatic hydrocarbon (PAH) compounds 
and trace metals. Problems may be encountered in separa- 
ting the smoke and flare materials from the munitions. The 
U.S. Air Force has developed a process to reclaim ammonium 
perchlorate from Class 1.3 (will vigorously burn with 
potential to detonate) solid rocket motors. The reclaimed 
material is being characterized for reuse. Technologies 
for the disposal of Class 1.7 (unconfined it may detonate) 
propellants which contain nitroglycerine, RMX, nitrocel- 
lulose, and ammonium perchlorate are also being developed. 
In order to remove the propellant from the motor 
casing, 
a process utilizing cryogenic washout is under devlopment. 
Other technologies being developed at the bench scale 
include biodegradation, hydrothermal reduction, and 
supercritical water oxidation. 

9. Inter-SFrvice Programs. 

(1) The Joint Ordnance Commanders Group (JOCG). 
The Munitions Demilitarization and Disposal Subgroup of 
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the JOCG is conducting an R&D program for the demilitari- 
zation of large rocket and missile motors. This organi- 
zation conducted a survey of technology development 
efforts within governmental organizations, industry, 
and academia. Identified existing and emerging demili- 
tarization technologies have been narrowed down to four 
potentially feasible R&D projects. The overall program 
addresses both near-term disposal of Hazard Class 1.3 
propellants and long-term demilitarization of Hazard 
Class 1.1 propellants and explosives. Three emerging 
technologies have been selected to remove 1.1 energetic 
materials from motor cases. 

(2) Large Rocket/Missile Motor (LRM) 
Demilitarization Program. By 1996, there will be over 
83.9 million pounds of LW solid propellant that will need 
to be demilitarized as a result of managing the 
Intercontinental Ballistic'Missile's (ICBMs) normal life 
cycle support program and the'proposed disarmament 
treaties. Long-term storage of:'thetie items is expensive, 
but more importantly, will pose an explosive safety hazard. 
A Joint Service LRM ad.hoc working group has been 
organized and has already conducted a disposal technology 
review. Several technologies that could apply to LRM 
demilitarization have'been-identified. These techno- 
logies which include.-biological treatment methods] high 
pressure washout of energetic materiels, critical fluid 
extraction, incineration, super-critical fluid oxidation, 
and biodegradation are in various stages of development. 
In addition, the technologies that are available in 
associated industries are also being reviewed and studied 
for their status and applicability. 

(3) Joint Army-Navy-National Aeronautics and 
Space Administration-Air Force (JANNAF) Inter-Agency 
Committee. The Safety and Environmental Prot-&ctio‘n 
Subcommittee of JANNAF is addressing technologies for 
ordnance demilitarization and disposal'or reclamation of 
PEPS. The Subcommittee conducts workshops which provide 
a forum for Government, scientific, and industry repre- 
sentatives to meet, exchange technology, and related 
information. 

(4) Ordnance Executive Environmental Steering 
Committee. The purpose of the Ordnance Executive 
Environmental Steering Committee which was formed on 25 
January 1991 is to develop a DOD unified position on 
ordnance-related environmental and safety issues; analyze 
new legislation and regulations and provide guidance to 
the Military Services; improve the identification of 
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funding and support those requirements; exchange informa- 
tion and foster R&D; and develop a Demilitarization 
Management Plan. The Committee's mission is to focus 
high-level attention on these issues and ensure that 
the total effort is pulled together and directed toward 
accomplishment of common goals and objectives. The 
members of the Committee are Secretariat level civilian 
personnel, General Officers of each of the Military 
Services and a JANNAF representative. 

5. Demilitarization Equipment Upgrade Programs. 

a. The U.S. Army is implementing a program to upgrade 
twelve APE 1236 incinerators (Anniston, Letterkenny, 
Lexington-Blue Grass, Red River, Seneca, Sierra, Tooele 
(two APE 1236s) Army Depot, Savanna Army Depot Activity, 
McAlester Army Ammunition Plant, Crane Army Ammunition 
Activity, and Fort Richardson), three EWIs (Iowa, Kansas, 
and Lake City Army Ammunition Plants) and one APE 2210 
incinerator (Hawthorne Army Ammunition Plant) which are 
used to demilitarize ammunition items containing up to 
600 grains of confined explosives and bulk explosive 
wastes. The second APE 1236 incinerator located at 
Toaele Army Depot.is.used to develop ammunition-feed 
rates, to perform test burn projects, and.to provide 
operhtor certification training. The APE upgrade 
program includes modifying.the feed system to accommodate 
a computerized automatic waste feed cutoff, installing 
a high temperature afterburner, gas coolers, a shroud 
to trap fugitive emissions, and other air pollution 
control equipment. This equipment is limited to small 
items and has a history of requiring complicated 
modifications.to meet emission requirements. The 
ability of the existing design.to meet environmental 
emissions standards has yet to be proven. 

b. The APE upgrade program began'in 1987 and will 
continue into at least 1992. As of December 1990 the 
following progrjss has been made: 

(1) All upgrade hardware has been designed and 
procured. Shipment has been made to 14 of the 15 
installations. 

(2) Major hardware installation has occurred at 
9 incinerators. 

(3) Some late hardware modifications were made 
after the initial nine upgrade contracts were'awarded; 
some were accomplished through contract vehicles, while 
others were accomplished by the U.S, Army APE technical 
teams. Modifications at three incinerators have been 
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completed; three require attention from the APE teams; 
and the final three require some further contract 
modification work. 

(4) Upgrade specifications for the last seven 
incinerators are being prepared. Of these, contract 
awards for Lexington-Blue Grass Army Depot and McAlester 
Army Ammunition Plant are projected for July 1991. The 
remaining five awards will follow over a 6-month period. 
These newer specifications will incorporate the features 
that required modifications to the first nine 
incinerators. 

6. Policy. DOD and the Military Services have 
policfes and regulations which mandate all OB/OD 

existing 

facilities to be in full compliance with all applicable 
Federal, state, and local environmental regulations. 
Policies outline the types of OB/OD operations that 
require compliance with RCRA hazardous waste management 
requirements as well as define the point at which 
energetic materials become hazardous wastes. Regulations 
define general facility standards and operational 
procedures'for operators of OB/OD facilities to follow 
to ensure compliance. 

7. Subpart X Permit Application Support Program. 

a. USATHAMA, as the'Executive Agent for the Army 
Environmental Office for Army Subpart X permitting issues, 
has established and funded contracts to extend DOD's 
capabilities in the following areas: 

(1) Develop an Army Position Paper on Subpart X 
permitting. 

(2) Develop an Army Management Plan for Subpart X 
permitting. 

(3) Develop an Army-wide Subpart X Status Report. 

(4) Resolve NODS received-for Subpart X permit 
applications. 

(5) Establish an automated waste ammunition 
characterization data base. 

b. The issues being addressed in the Army Position 
Paper fall into the two broad functional areas of health 
and environmental assessments and environmental perfor- 
mance standards. In the first functional area, topics 
under study include environmental monitoring to charac- 
terize the current migration status of any past releases; 
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ground water; surface water and soil assessments; health 
and environmental criteria; ,waste ammunition characteri- 
zation specifications; and air quality assessments. In 
the second functional area, topics under study include 
unit location requirements; selection of appropriate 
treatment technology; design and construction 
requirements; operational inspection and maintenance 
requirements; effectiveness of treatment; waste 
characterization plans; air monitoring plans; environ- 
mental monitoring plans; modeling the fate of releases 
to the environment; noise considerations, and closure 
plans. The objective of this effort is to provide 
additional environmental guidance to.each of the Military 
Services for the conduct and monitoring,of OB/OD opera- 
tions; and to ensure that OB/OD operations are conducted 
in an environmentally acceptable and regulatory conforming 
manner. 

8. Safety Considerations. Safety has in the past.and 
continues to play a prominent role in DOD decisions to 
perform OB/OD operations. In addition to emergency EOD 
operations, which have already been discussed, the 
following safety factors are considered for continuing 
OB/OD operations: 

a. To preclude spontaneous combustion, demilitari- 
zation personnel are required to OB in a short period of 
time unserviceable artillery propellant with low or no 
stabilizer remaining, Similarly, t~,prevent accidental 
detonation, any munition that is declared too dangerous 
to remove from its packaging, (i.e., 20 millimeter U.S. 
Naval rounds with copper azide formulation) must be 
disposed of through OD. 

b. Amnesty and routine turn-ins of ammunition and 
explosives result in the generation of items that may be 
unserviceable, tampered with, or have unidentifiable lot 
or nomenclature identifications. Installations that are 
regulatorily denied the ability to conduct OB/OD opera- 
tions will be required to package and transport these 
items over public highways, thus, potentially exposing 
the general public to unnecessary hazards. 

9. Regulated Treatment or Disposal Units Located Within 
Impact Ranges. This section of the response addresses 
the EPA Region IV statement that "Regulated treatment 
or disposal units located within impact ranges will not 
be permitted due to the inability to adequately monitor 
soil or ground water safely or accurately." There are 
several issues raised by this statement of position: 
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a. Surface soils can be tested for residual TNT, 
RDX, and heavy metals. Based on test results, the 
extent of any further evaluation can be better deter- 
mined. Some subsurface soil investigation along with 
leaching studies in lieu of ground water monitoring may 
be warranted. Such testing was recently conducted at 
Camp~Shelby, Mississippi (11 December 1990). 

b. Ground water monitoring is not specifically 
required for Subpart X regulated units and may not be 
necessary based on the results of previous soil testing 
and due to the nature of the predominant activity, (i.e., 
live fire training) on the range. 

C. The EPA Region IV position seems to assume that 
an asseksment has been made and that in all cases, OB/OD 
of energetic reactive wastes has an impact on ground 
water. The regulation is quite clear that permits for 
miscellaneous units are to contain such terms and provi- 
sions as necessary to protect human health and the envi- 
ronment, including but not limited to, appropriate design 
and operating requirements, detection and monitoring 
requirements, and requirements for responses to releases 
of hazardous waste or hazardous constituents from the 
unit. The preamble to Subpart X, 52 Federal Register 
46946, at 46955, states that an assessment must be 
conducted for each medium. However, if the assessment 
shows that no impact on a given medium is expected, the 
permit need not specify conditions to protect that medium. 

d. Section 264.601 sets out nine factors to be 
considered in the assessment of the impact on ground 
water or the subsurface environment. Applying these 
factors to OB/OD operations in impact areas should 
demonstrate that no impact on ground water and subsur- 
face areas is expected. 

(1.) The first factor, 40 CFR 264.603(a)(l), 
includes the volume, concentration, and physical and 
chemical characteristics of the waste placed in the unit. 
The volume and concentration determine the maximum amount 
and concentration that may conceivably enter the ground 
water. This is an important factor in assessing OB/OD 
activity, since the volume and concentration of waste 
involved in OB/OD activities is minuscule compared to 
the volume and concentration of the same contaminants 
generated by the impact range activity. Requiring OB/OD 
to be conducted off range results in large expenditures 
and the possible contamination of a heretofore uncon- 
taminated site, a result at odds with the purpose of 
protecting human health and the environment. 
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(2) The third factor, 40 CFR 264(a)(3), the 
existing quality of ground water, including other sources 
of contamination and their cumulative impact on ground 
water, more directly applies to the OB/OD activity in 
ranges. Even without testing, logic dictates that what- 
ever.effect, if any, OB/OD activity might have on the 
ground water, the range activity generates the very same 
contaminants in far greater volume in a much less 
controlled (from the regulations point of view, 
uncontrolled) environment. The preamble (page 46956) 
states this factor is useful in predicting the incre- 
mental risk of the new unit. If no measurable increment 
of risk present due to the existence of another source 
of contamination is expected, then the assessment would 
show that the OB/OD activity in the range would have 
negligible impact on ground water quality. 

(3) The sixth factor focuses on land use 
patterns. Given the relative permanence of military 
impact ranges and their unsuitability for any other uses 
(except OB/OD activity) the land use factor should point 
favorably to continued'OB/OD activity in ranges without 
requiring ground water monitoring. 

(4) The other factors- dealing with geohydrology 
and land use'are negligible when OB/OD operations minor 
incremental contamination is considered. 

e. Other Issues. 

(1) EPA Region IV's position indicates it has a 
view which appears to be different from EPA Headquarters 
concerning the scope of regulation for DOD OB/OD activi- 
ties. -Army Regulation (AR) 200-1, paragraph 6-7 estab- 
lishes policies for the application of hazardous waste 
management requirements contained in Title 40 Code of 
Federal Regulations (CFR) Parts 260 through 271 to the 
demilitarization of.conventional military munitions, 
including training activities. These policies were 
staffed-with EPA without objection. These policies 
were ,prom,ulgated to subject OB/OD activity to RCRA 
regulation in only very narrow circumstances and with 
the recognition that the military is the expert authority 
on the arsenal. This was done by very narrowly defining 
when ordnanc'e is categorized as waste. These narrow 
definitions are only understandable when coupled with 
an understanding of the unique characteristics of 
ordnance. For example, paragraph 6-7b(2) of AR 200-l 
states that unserviceable ordnance is not waste if it 
is safe to handle and store and is accounted for and 
stored together with munitions or ordnance in the field 
service account. Similarly, paragraph 6-7b(3) defines 

22 



waste by the degree of management and control procedures 
exercised. Paragraph 6-7f declares that assignment of 
munitions and ordnance to the SDPDA or their classifi- 
cation as unserviceable are not designations of such 
items as waste. Paragraph 6-7d gives examples of 
actions which designate ordnance as waste, including 
disposal by transfer to a commercial recycler, disposal 
of residues from OD or other thermal treatment, disposal 
of items.resulting from treatment by any method that has 
the effect of transforming the treated item into a non- 
munition or non-ordnance item that is no longer subject 
to management and control. 

(2) When ordnance is collected and handled at 
the installation EOD site, it is the DOD's position that 
ordnance becomes waste upon the assignment of intent to 
dispose or destroy. This further demonstrates that the 
impact of regulated OB/OD activity upon the environment 
is negligible and the strict regulation requirements are 
not appropriate for units located within impact ranges. 

10. Conclusions. 

a. The DOD currently considers it of the utmost 
importance for those installations that have submitted 
Subpart X permit applications in Region IVto continue 
to have and maintain OB/CD operational capability. The 
DOD will work with EPA Region IV to provide necessary 
data and information to support the permitting of OB/OD 
units. 

b. The Single Manager for Conventional Ammunition 
Demilitarization is developing an overall Demilitariza- 
tion/Disposal Management Plan that considers safety to 
be paramount relative to environmental, cost, and energy 
factors. The plan will include numerous options such as 
separation, disassembly, destruction, RAZMIN, recycling, 
sales, and R&D. OB/OD are only two of several thermal 
treatment destruction processes, albeit important pro- 
cesses, that are used to demilitarize military ammunition 
and ordnance. 

C. Because the DOD inventory covers a large range of 
energetic materials and munitions, different alternative 
treatment methods need to be developed, scaled up, eval- 
uated for overall risk, and permitted. While some alter- 
natives have progressed past the conceptual or laboratory 
scale, most are still years away from showing a signifi- 
cant impact. R&D efforts are ongoing to field test 
disassembly equipment to reduce the size of ordnance 
items. This will allow safe alternative demilitarization 
options to be applied in addition to OB/OD. DOD has 
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ongoing R&D and upgrade programs to implement alternative 
tec,hnologies to OB/OD. None of these concepts are mature 
enckgh to entirely replace OB/OD or to evaluate their 
full impact upon human health and the environment. 

d. As new technologies become available, a best 
available control technology analysis will be conducted 
when required by EPA on a munition-by- munition and PEP 
case-by-case basis to determine whether OB/OD or some other 
alternative disposal process should be applied to the 
evaluated munition and PEP. 

e. In regards to the issue of impact ranges, where 
contamination to specific media, (e.g., ground water and 
soils) is determined to be related to regulated OB/OD 
operations during the required assessments, environmental 
monitoring for that media is an appropriate permit 
requirement. Where no measurable contamination or no 
causal relationship can be made between media contamina- 
tion and OB/OD operations, media monitoring is not an 
appropriate permit requirement. Media monitoring at or 
around impact ranges is not an appropriate permit require- 
ment for the purpose of detecting expected negligible 
levels of contamination resulting from OB/OD operations 
in those ranges. 
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List of Installations 

Naval Air Station, Key West, Florida 
Naval Submarine Base, Kings Bay, Georgia 
Naval Weapons Station, Charleston, South Carolina 
Marine Corps Air Station, Beaufdrt, South Carolina 
Marine Corps Air Station, Cherry Point., North'.Carolina 
Marine Corps Base, Camp Lejeune, North Carolina 

Anniston Army Depot, Anniston, Alabama 
Camp' Shelby, Mississippi 
HolstonArmy Ammunition P&t, Kingsport, Tennessee 
Lexington-Blue Grass Army Depot, Lexington, Kentucky 
M5lan Army Ammunition Plant, Milan; Tennessee 
Redstone Arsenal, Redstone, Alabama 
Volunteer Army Ammunition Plant, Chattanooga, Tennessee 
Fort Benning, Fort Benning, Georgia 
Fort Bragg;: Fort Bragg, North Carolina 
Fort Campbell, Fort Campbell, Kentucky 
Fort Gordon, Fort Gordon, Georgia 
Fort Jackson, Fort. Jackson, South Carolina 
Fort Knox, Port.Knox, Kentucky 
Fort McCl'ellan, Fort McClellan, Alabama 
Fort Rucker,.Fort Rucker, Alabama 
Fort Stewart;; Fork Stewart, Georgia 

Air Force 

Arnold .Air Force Base, Tennessee 
Egl-i&Air Force- Base, Florida' 
Cape.Canaveral Air-Force Base, Florida 
Homestead Air Force Base, Florida 
MacDill Air Force. Base; Florida 
Moody Air Force Base, Georgia 
Myrtle Beach Air Force Base, South Carolina. 
Seymour Johnson Air Force Base, North Carolina 
Shaw Air Force Base, South Carolina 
Tyndall Air Force Base, Florida 
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Appendix C-7 
Thermochemical Chamcteristics of Explosives 

Modification to the Part 6 Permit Application 
Navai Submarine Base 

Kings Bay, Georgia 

Material 

Priiq Expl08ivaa 

Lead azide 

Mercury fulminate 

Diazodinitrophenol 

Lead Styphnate 

Tetracene 

Aliphatic nitrate wtem 

BTN 

DEGN 

Nitrocellulose: 
Pyroxlyn (12% N) 

Nitrocellulose: 
Guncotton (13.35% N) 

Nitrocellulose: 
High nitrogen (14.14% N) 

Nitroglycerin 

PETN 

TEGN 

TMETN 

Nitraminas 

HMX 

RDX 

EDDN 

Haleite 

Nitroguanidine 

Tetryl 

Niwoaromatioa 

Ammonium picrate 

DATB 

HNAB 

HNS 

TATB 

TNT 

Ammonium nitrate 

Note: - no data. 

Heat of Combustion, Heat of Formation, 
Products of Combustion 

Galorbs Per Gram at Kilogram Calories Heat, Calories Per Gas, Milliliters 
Constant Pressure Per Mole Gram (water) Gas Per Gram 

-112 to -126.3 367 308 

938 -221 to -226 427 315 

956 820 

1,251 92.3 460 440 

270 658 1,190 

2,167 368 1,458 

2,792 -99.4 1,161 

-216 1,020 

2,313 -200 1,020 883.2 

-191 1,810 

1,603 -90.8 1,486 715 

1,957 -128.7 1,510 790 

3,420 -603.7 750 

2,642 -422 

2,231 to 2,253 11.3 to 17.93 1,480 

2,259 to 2,284 14.71 1,480 908 

2,013 156.1 128 to 159 

2,477 20.11 1,276 908 

2,021 20.29 680 1,077 

2,914 4.67 to 7.6 1,450 760 

2,745 95.82 a00 

-97.1 to -119 910 

-58 to -67.9 1,420 

3,451 -13.9 to 1.87 1,360 

2,850 -33.46 to -36.85 1,018 

3,563 to 3,598 -10 to -19.99 1,290 730 

88.6 381 980 

KB Site 11 [PART-B.peMOOJB 
mlv.02.95 c-7 - 1 





WASTE ANALYSIS PLAN FOR 
RADIOACTIVE POTASSIUM CHROMATE SOLUTION 

1: WASTE Potassium Chromate (&CrO,) solution is 
generated while performing work on, or in support of, ships' 
tanks. The concentration of potassium chromate in solutions in 
service is maintained less than 3,000 parts per million (ppm). 
The potassium chromate solution is controlled as mixed 
radioactive and hazardous waste because it is a waste which 
contains radioacivity subject to Naval Nuclear Propulsion 
Program requirements and the concentration of chromium in the 
waste is greater than 5.0 ppm. The waste contains hexavalent 
chromium at concentrations of less than 800 ppm. Analysis of the 
potsssium chromate solution results in small volumes of 
analytical waste which may have pH<2. 

2. WASTE The concentration of chromium in the waste 
is based on process knowledge and laboratory testing. The 
concentration of potassium chromate is monitored and maintained 
as part of the water chemistry control of shipboard systems. The 
concentration of potassium chromate is typically maintained 
between 1,000 ppm and 2,000 ppm, and will not exceed 3,000 ppm. 
This is equivalent to a chromium concentration of less than 800 
wm - 

3.WASTEDESIGNATOR. The test waste designates as 
characteristic toxic for chromium. The EPA hazardous waste number 
is D007. Analytical wastes also have an EPA hazardous waste 
number of D002. 

4. WY OF RR-EVD . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
charge. This plan will be reviewed annually to ensure it is still 
acccrate and complete. 

5. LANDDISPOSAL crggl . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-11-16 
and 40 CFR Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
limits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
Resources in enforcing land disposal restrictions and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. D BY GE- . Treatment by generator will consist 
of neutralization followed by cement based stabilization. 
Treetment will be performed in a less than 90 day accumulation 
arec.. The potassium chromate solution will be solidified together 
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with other radioactive liquid to meet the disposal site 
acceptance criteria prohibiting the disposal of wastes containing 
free liquids- Solidification of this liquid is a standard process 
throughout the Naval Nuclear Propulsion Program for disposal of 
low level radioactive liquids that are unsuitable for 
reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. For analytical wastes only, 
the pH of the liquid is adjusted by adding sodium hydroxide to 
achieve a neutral or basic pH between 7 and 11. Potassium 
chromate solutions and analytical wastes are added as makeup 
water to other radioactive liquid waste. The pH of the liquid is 
adjusted to a neutral or basic PH. Ferrous sulfate (FeSO,) and 
hydrated lime (Ca(OH),) are added to reduce the chromium from 
hexavalent to trivalent and precipitate the chromium as an 
hydroxide. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primar'y accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. The drum is shipped for burial as low 
level radioactive waste. 

7. ANALYSTS OF REPRESENTATIVE SAMPLES . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amounts of potassium chromate are 
expected to be generated and require solidification. This waste 
stream will be combined with other radioactive liquids requiring 
solidification in order to minimize accumulation times and 
radioactive waste volumes. The following waste analysis assumes 
the worst case of solidifying a drum of potassium chromate 
solution waste only in order to verify that all lower percentage 
mixtures would be non-hazardous after solidification. 

8. mTJ7 -ON w . 
a. A bench scale test of solidification of potassium 

chromate was performed by Trident Refit Facility, Bangor. Samples 
of the solidified potassium chromate solution were analyzed for 
the EPA Toxicity Characteristic Leaching Potential (TCLP) for 
chromium per 40 CFR Part 261.24 (b) and consistent within GRR 
391-3-ll-.07. 

b. TCLP analyses were performed for chromium leachability 
on bench scale samples of solidified potassium chromate by 
Trident Refit Facility, Bangor. Puget Sound Naval Shipyard 
Environmental Laboratory independently analyzed the samples. The 
shipyard laboratory operates under a Quality Assurance Program 
accredited by the American Association of Laboratory Accreditors 
for environmental parameters. The TCLP leachate concentrations 
of chromium for all samples of the solidified solution were less 
than 5 mg/L. 
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C. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples represent the worst case, as they were made with the 
maximum potassium chromate concentration (3000 ppm). The actual 
waste typically has a lower concentration of potassium chromate 
(1000 ppm to 2000 ppm). Sampling the actual waste is avoided to 
preclude additional radioactive material handling and additional 
personnel exposure to radiation. 

9. -DETERMINATION. GRR 391-3-ll-. 16 prohibits land disposal 
of this waste unless the concentration based on treatment 
standard is met prior to land disposal (under 40 CFR Part 
268.42). The process of solidification of the potassium chromate 
solution waste constitutes treatment. This treatment converts the 
waste into a non-hazardous waste (nonwastewater TCLP extract is 
less than 5.0 ppm) as required. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE MERCURIC NITRATE SOLUTION 

1. WASTE Mercuric nitrate (Hg(N03)*) solution is 
generated during the analysis of radioactive liquid samples for 
chlorides. The test determines chloride concentration by 
titration of the sample with a mercuric nitrate standard. 
Hydrogen peroxide and nitric acid are added to the sample prior 
to titration. When the analysis is completed, the mercuric 
nitrate solution is controlled as mixed radioactive and hazardous 
waste because it is a waste which contains radioacivity subject 
to Naval Nuclear Propulsion Program requirements and the 
concentration of mercury in the waste is greater than 0.2 parts 
per million (ppm). The waste has mercury as Hgt2 at 
concentrations of less than 25 ppm and a pH of about 3.0. 

2. W.ASTF. ANALYSIS. The concentration of mercury in the waste is 
based bn process knowledge. The laboratory procedure for the test 
specifies the amount of reagents used. Each analysis generates 
about 110 ml of waste, to which less than 1.0 ml 0.028 N Hg(NO,), 
has been added. This is equivalent to a mercury concentration in 
the waste of less than 25 ppm. 

3. WASTE. The waste designates as characteristic 
toxic for mercury. The EPA hazardous waste number is D009. 

4. FREOUENCY OF RR-EV- . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. This plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. LANDDISPOSAL (T,m . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-ll-.16 
and 40 CFR Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
limits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
Resources in enforcing land disposal restrictions and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. TREATMENT BY GRm . Treatment by generator will consist 
of cement based stabilization. Treatment will be performed in a 
less than 90 day accumulation area. The mercuric nitrate solution 
will be solidified together with other radioactive liquid to meet 
the disposal site acceptance criteria prohibiting the disposal of 
wastes containing free liquids. Solidification of this liquid is 
a standard process throughout the Naval Nuclear Propulsion 
Program for disposal of low level radioactive liquids that are 
unsuitable for reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 

Enclosure (2) 



silicate method to solidify liquids. Using this process, mercuric 
nitrate solutions are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic pH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. The drum is shipped for burial as low 
level radioactive waste. 

7. ANALYSISOFREPRESENTATIVESAMPLES . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amounts of mercuric nitrate solution 
are expected to be generated and require solidification. This 
waste Btream will be combined with other radioactive liquids 
requiring solidification, in order to minimize accumulation times 
and radioactive waste volumes. The following waste analysis 
assumes the worst case of solidifying a drum of mercuric nitrate 
solution waste only in order to verify that all lower percentage 
mixtures would be non-hazardous after solidification. 

8. SJQiPT,E F-ON w . 
a. A bench scale test of solidification of mercuric nitrate 

was performed by Charleston Naval Shipyard. Samples of the 
solidified mercuric nitrate solution were analyzed for the EPA 
Toxicity Characteristic Leaching Potential (TCLP) for mercury 
per GRR 391-3-ll-. 07 and 40 CFR Part 261.24 (b). 

b. TCLP analyses were performed for mercury leachability on 
solidified samples of mercuric nitrate solutions. Sample 
solutions containing 20 ppm, 
(Hg'2) were solidified.. 

100 ppm and 500 ppm of mercury 
The TCLP leachate concentrations of 

mercury for the solidified solutions containing 20 ppm and 10-O 
ppm of mercury were less than 0.2 ppm. The TCLP leachate 
concentration of mercury for the solidified solution containing 
500 ppm of mercury was greater than 0.2 ppm 

C. The method of fabrication of the test sample was as 
follows. 

(1) Simulate test waste using mercuric nitrate 
solutions containing 20 ppm, 100 ppm and 500 ppm of mercury. 

(2) Adjust the pH of the waste solution using ammonium 
hydroxide to between 7 and 11. Solidify each of the sample waste 
solutions in accordance with the following formula: 

Volume Solution Cement Sodium Silicate 

35 gallons 210 lb.5 4 gallons 
Note: The above formula was scaled down to produce one cup 
samples. 
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After the cement set, it was allowed to cure for 30 days. 

d. The solidified samples of the mercuric nitrate test 
solutions were given the following Sample ID numbers by General 
Engineering Laboratories, Charleston, S.C., who performed the 
TCLP analyses: 

1) 20 ppm mercury 
2) 100 ppm mercury 
3) 500 ppm mercury 

i-E--- 
492 
493 

e. The results of the TCLP analysis showed the leachate 
concentrations of mercury from samples it491 and #492 were less 
than the EPA toxicity characteristic limit of 0.2 ppm for 
mercury. Copies of the certificate of analysis for the samples 
are provided with this enclosure. The experimental data 
establishes mercuric nitrate solutions with mercury 
concentrations less than 100 ppm prior to solidification will be 
non-hazardous after solidification. As discussed above, the 
mercury concentration of the mercuric nitrate solution to be 
solidified will be less than 25 ppm. 

f. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples indicate a concentration four times the maximum 
concentration of mercury in the waste will meet the EPA Toxicity 
limit. Sampling the actual waste is avoided to preclude 
additional radioactive material handling and additional personnel 
exposure to radiation. 

9. YDETERMINATION, GRR 391-3-ll-.16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the concentration 
based on treatment standard for mercury is met prior to land 
disposal (under 40 CFR Part 268.42. The process of solidification 
of the mercuric nitrate solution waste constitutes treatment. 
This treatment converts the waste into a non-hazardous waste 
(nonwastewater TCLP extract is less than 0.2 ppm) as required. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE SILVER NITRATE SOLUTION 

1. WASTE Silver nitrate (Ag(N0,) solution is 
generated during the analysis of radioactive liquid samples for 
chlorides. The test is conducted in a test tube with silver 
nitrate and nitric acid added to the liquid sample. When the 
analysis is completed, the silver nitrate solution is controlled 
as mixed radioactive and hazardous waste because it is a waste 
which contains radioacivity subject to Naval Nuclear Propulsion 
Program requirements and the concentration of silver in the waste 
is greater than 5.0 parts per million (ppm). The waste has silver 
as Ag" at concentrations of about 250 ppm and a pH of about 3.0. 

2. WASTE The concentration of silver in the waste is 
based on process knowledge. The laboratory procedure for the test 
specifies the amount of reagents used. Each test tube contains 
25-30 ml of radioactive liquid for analysis, to which four (4) 
drops (about 0.2 ml) of 0.3 N AgN03 is added. This is equivalent 
to a silver concentration in the waste of between 215 and 260 
wm - 

3. WASTE. The waste designates as characteristic 
toxic for silver. The EPA hazardous waste number is Doll. 

4. -CY OF RE-EVAT,m . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. This plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. LAND RESTRICTIONS . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-ll-.16 
and 40 CFR Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
limits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
Resources in enforcing land disposal restrictions and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. TREATMENT Treatment by generator will consist 
of cement based stabilizaiion. Treatment will be performed in a 
less than 90 day accumulation area. The silver nitrate solution 
will be solidified together with other radioactive liquid to meet 
the disposal site acceptance criteria prohibiting the disposal of 
wastes containing free liquids. Solidification of this liquid is 
a standard process throughout the Naval Nuclear Propulsion 
Program for disposal of low level radioactive liquids that are 
unsuitable for reprocessing for reuse. 
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The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. Using this process, silver 
nitrate solutions are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic PH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drus is inspected for the presence of free standing liquid and 
the hardness of the cement. The drum is shipped for burial as low 
level radioactive waste. 

7. ANALYSIS . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amounts of silver nitrate solution are 
expect&d to be generated and require solidification. This waste 
stream will be combined with other solutions and radioactive 
liquids requiring solidification, in order to minimize 
accumulation times and radioactive waste volumes. The following 
waste analysis assumes the worst case of solidifying a drum of 
silver nitrate solution waste only in order to verify that all 
lower percentage mixtures would be non-hazardous after 
solidification. 

8. ,3AMl?TtE -CATI A- . 
a. Bench scale mock-up solidification of silver nitrate 

solntions were performed by Charleston Naval Shipyard. Samples of 
the solidified silver nitrate solution were analyzed for the EPA 
Tolccity Characteristic Leaching Potential (TCLP) for silver per 
GRR 391-3-ll- -07 and 40 CFR Part 261.24(b). 

b. TCLP analyses were performed for silver leachability on 
sollfied samples of silver nitrate solutions. Sample solutions 
containing 500 ppm and 600 ppm concentrations of silver nitrate 
were solidified. The TCLP leachate concentrations of silver in 
eack case were less than 0.5 ppm. 

C. The method of fabrication of the test sample was as 
follows. 

(1) Simulate test waste using 500 ppm and 600 ppm 
silver nitrate solutions. 

(2) Adjust the pH of the waste solution using ammonium 
hydroxide to between 7 and 11. Solidify each of the sample waste 
solrtions in accordance with the following formula: 

Volume Solution Cement Sodium Silicate 
35 gallons 210 lbs 4 gallons 

Note: The above formula was scaled down to produce one cup 
SamFles. 
After the cement set, it was allowed to cure for 30 days. 
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d. The solified samples of the silver nitrate solutions 
were given the following Sample ID numbers by General Engineering 
Laboratories, Charleston, S.C., who performed the TCLP analyses: 

1) 500 ppm silver nitrate 
2) 600 ppm silver nitrate 489 
e. The results of the TCLP analysis showed the leachate 

concentrations of silver from samples #490 and #489 were both 
less than 0.500 ppm which is less than the EPA toxicity 
characteristic limit of 5.0 ppm for silver. Copies of the 
certificate of analysis for the samples are provided with this 
enclosure. Both samples contained silver concentrations (Ag+') 
greater than 300 ppm. The experimental data establishes that 
silver nitrate solutions with silver concentrarions less than 300 
ppm prior to solidification will be non-hazardous after 
solidification. s 

e. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples indicate a concentration greater then the maximum 
concentration of silver in the waste will meet the EPA Toxicity 
limit. Sampling the actual waste is avoided to preclude 
additional radioactive material handling and additional personnel 
exposure to radiation. 

9. LDR. GRR 391-3-ll-. 16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the concentration 
hased on treatment standard for silver is met prior to land 
disposal (under 40 CFR Part 268.42). The nonwastewater limit for 
silver is 5.0 ppm (TCLP). The process of solidification of the 
silver nitrate solution waste constitutes treatment. This 
rreatment converts the.waste into a non-hazardous waste 
inonwastewater TCLP extract is less than 5.0 ppm) as required. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE LIQUID WASTE WITH LOW pH 

1. m Radioactive liquid with low pH is 
generated during the analysis of radioactive liquid samples. 
Reagents used during analysis of radioactive liquid include 
acids. When the analysis is completed, test waste with low pH is 
controlled as mixed radioactive and hazardous waste because it is 
a waste uhich contains radioacivity subject to Naval Nuclear 
Propulsion Program requirements and the waste exhibits the 
characteristic of corrosivity. The test waste has a pH of less 
than 2.0. 

2. v l . The pH in the test waste is based on process 
knowledge. The laboratory procedure for the test specifies the 
amount of reagents used. 

3. m . . . The waste designates as characteristic 
corrosive. The EPA hazardous waste number is D002. 

4. lzRJxmwCY . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. This plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. > . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-ll-.16 
and 40 C?R Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. The applicable treatment 
technology specified under 40 CFR Part 268.42 is: deactivation to 
remove the hazardous characteristic of a waste due to 
ignitability, corrosivity, and /or reactivity (DEACT). This waste 
would need to be treated by DEACT prior to land disposal. 

6. e . Treatment by generator will consist 
of neutralization. Neutralization is performed as one step in the 
solidification procedure. Treatment will be performed in a less 
than 90 day accumulation area. The liquid waste with low pH will 
be neutrclized and solidified together with other radioactive 
liquid te meet the disposal site acceptance criteria prohibiting 
the disposal of wastes containing free liquids. Solidification of 
this liquid is a standard process throughout the Naval Nuclear 
Propulsicn Program for disposal of low level radioactive liquids 
that are unsuitable for reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. Using this process, liquid 
wastes with low pH are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic PH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
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minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. 
level radioactive waste. 

The drum is shipped for burial as low 

7.LDRDETERMINATION. GRR 391-3-ll-.16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the technology based 
treatment standard for corrosivity is met prior to land disposal 
(under 40 CFR Part 268.42 for deactivation). The process of 
neutralization of the liquid waste with low pH constitutes 
treatment. This treatment converts the waste into a non-hazardous 
waste as required. 
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SECTION D 
PROCESS INFORMATION 

The information provided in this section is submitted in accordance with the 
requirements of 40 CFR 270.15, 270.23, 40 CFR 264.17, and 264 Subpart I. 

D.l CONTAINERS 140 CFR 270.151. SUBASE Kings Bay has a hazardous waste con- 
tainer storage and transfer facility to serve the entire Base. This section 
details the design and management of the planned hazardous waste facility. The 
as-built engineering drawings and specifications of the building are certified 
by a Georgia-registered professional engineer and are in full compliance with 
U.S. Navy building codes. 

The hazardous waste storage and transfer facility is approximately 1,600 feet 
from the Base boundary. The 8,164-square-foot building contains the following 
areas: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

11 container storage areas with a combined total area of 4,573 
square feet, 

1,227 square feet of primary aisle space for use by the forklift, 

436-square-foot repackaging area, 

834-square-foot docking area with forklift charging area, 

a personnel decontamination area with safety and emergency 
equipment, 

983 square feet of office space, 

laboratory, 

111 square feet of entrance area, and 

rest room facilities. 

Each bay has a separate spill containment structure that allows maximum flexi- 
bility in segregating incompatible wastes. This building allows for a maximum 
inventory of 1,088 palletized 55-gallon drums, double stacked. The maximum 
capacity reflects 2.5-foot aisles between rows of drums. Ten bays are designed 
for a maximum of 96 drums each and two bays are designed for 64 drums each. 

Figure D-l presents the site plan of the hazardous waste building. Figure D-2 
is a plan view of the building that identifies the storage bays, loading and 
unloading area, and location of emergency equipment. Figure D-3 presents eleva- 
tions of the building. Figure D-4 is a section of the building. Figure D-5 
depicts the typical arrangement for flammable and nonflammable wastes. 

The building design incorporates a pre-engineered enclosed metal building over 
a continuous concrete slab. Expansion and construction joints have been 
purposefully placed at high points in the floor slab. The expansion joints 
minimize floor cracks. With the joints at the high point of the slab, spilled 
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DPDO = DEFENSE PROPERTY 
DISPOSAL OFXE 

0 25 50 
SCALE: 1” = 50’ 

SOURCE: Recreated from modification to the Port B Permit opplicotion for Naval Submarine Bose. Kings Bay, Georgia (March 1992) and as-built drawings 
of the storage facility. Some d&oils deleted due to illegible type on original. 
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SITE PLAN OF HAZARDOUS WASTE CONTAINER 
STORAGE AND TRANSFER FACILITY 
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'FLOOR PLAN, HAZARDOUS WASTE CONTAINER 
STORAGE AND TRANSFER FACILITY 

PART B PERMIT APPLICATION 

NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 
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SOURCE: Recreated from modification to the Port B permit application for Novel Submarine Base. 

Kings Bay. Georgia (March 1992). Some details deleted due to illegible type on original. 
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CONTAINER STORAGE AND TRANSFER FACILITY 
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CONTAINER STORAGE AND TRANSFER FACILITY 
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FIGURE D-5 

TYPICAL ARRANGEMENT FOR 
CONTAINER STORAGE 

PART B PERMIT APPLICATION 

NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 
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materials flow away from rather than accumulate at these joints. The joints will 

be filled with an epoxy sealant. These construction and management procedures 
preclude contamination of soil underneath the floor slab. 

D.l.l Containers with Free Liquids 

D.l.l.l Description of Containers The containers used for the storage of 
hazardous wastes are generally 55-gallon steel drums meeting the specifications 
of DOT 17E and 17C and are stamped as such. Hazardous wastes are never placed 
in the unwashed containers, except materials that are returned to their original 
container as waste. Some ship-generated wastes are packaged in other types of 
containers. In all cases, containers meet DOT specifications for the type of 
material inside the package. Under no circumstances are incompatible types of 
wastes mixed in the same drum. 

D.1.1.2 Container Management Practices In accordance with the SUBASE Kings Bay 
Hazardous and Industrial Waste Management Plan and the Shipboard Hazardous 
Material and Waste Management Plan, it is the responsibility of each generating 
unit to ensure that all hazardous wastes meet the following conditions prior to 
transfer to the hazardous waste facility: 

. the waste is compatible with its container, 

. the container is properly sealed, 

. the container is properly labeled, and 

. a properly completed turn-in document identifying the waste 
accompanies the container. 

At the hazardous waste facility, the hazardous waste Facility Operator will 
direct the placement and removal for each container into or from the appropriate 
storage cell. The wastes stored at the building will be grouped into these 
general classifications: 

. flammable liquids, 

. acids, 

. alkalines, 

. chlorinated hydrocarbons, 

. oxidizers, 

. reactives, 

. reactives DANGEROUS WHEN WET, and 

. general wastes (compatible). 

These general classifications will be reflected on signs used to identify the 
contents of each storage bay. To accommodate the variability in quantities of 
wastes, no bay will be dedicated to a specific type of waste. Rather, a flexible 
container management system will be implemented to allow maximum utilization of 
storage space, while prohibiting the placement of incompatible wastes in the same 
storage bay. A discussion of the management of ignitable, reactive, and 
incompatible wastes is included in Section F.5.3. 
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The following specific management practices will be implemented by the hazardous 
waste Facility Operator: 

Emptying of a Bav. 

. Remove all containers from bay. 

. Inspect the bay. If any liquid is present, remove it using 
absorbent or transfer pump, wash down bay floor, and remove rinse 
water. The removed liquids will be analyzed, identified, 
containerized, and labeled for proper disposal. 

. Remove signs from bay. 

Placing Containers in Emotv Bay. 

. Place containers in bay using 2.5-foot aisle space. 

. Attach appropriate sign inside bay. 

Placing Containers in Occupied Bay. 

. Determine compatibility of received waste with that already present, 
using the compatibility table from 46 CFR 28728 appearing in Table 
C-11, supplemented by the information in the NFPA Fire Protection 
Guide on Hazardous Materials. 

. Place containers in appropriate bay assuring 2.5-foot aisle space. 

. If the received waste is of a different type than indicated by the 
sign in the bay, attach an additional sign identifying the received 
waste type. 

Stacking Containers. 

. Only stack containers that have similar shape and volume so that a 
stable arrangement is provided. 

When chlorinatedwastes are received, the hazardous waste coordinator will ensure 
that all aluminum and galvanized materials are removed from the bay receiving 
that waste. 

The hazardous waste Facility Operator will have a sufficient number of signs 
identifying each type of waste to allow adequate waste type identification. 

D.1.1.3 Secondary Containment System Design and Operation 

Secondary Containment Design. The floor of the hazardous waste facility is 
constructed of concrete designed for a uniform load of 250 pounds per square foot 
and a 5,000-pound forklift axle load. 

A chemical resistant floor sealer was applied to the storage area floor of the 
hazardous waste facility. All interior construction joints are sealed with 
sealing compounds conforming to American Society for Testing and Materials (ASTM) 
specifications. 
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Containment Svstem Drainage. Each bay is surrounded by curbing on three sides 
that range from 0 to 6 inches in height. Within each bay, the floor is sloped 

toward the rear curb. The sloped floor, bounded by curbs, forms a wedge-shaped 
containment, isolating any leaked or spilled liquids within one storage bay. All 
drums will be stored on pallets to prevent contact with standing liquids. The 
drums stored at the rear of the bay will be further elevated by placing the 
pallets and drums on the back two rows on pre-positioned pallets. 

The center aisle slopes toward the center, providing containment for any spilled 
or leaked liquid waste during transfer. 

Containment System Canacitv. Table D-lpresents the relationship between storage 
capacity and containment volume in each bay. Table D-l also presents the 
containment volume of the center aisle catchment. 

Table D-l 
Storage and Containment Capacities for Hazardous Waste Container Storage and Transfer Facility 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Say, Georgia 

Containment 

Capacity Capacity 

Floor Depth Cubic 
Component Dimensions Drums Gallons’ Required Configuration (feet) Feet Formula Gallons 

Stairwell 20’8” x 20’5” ‘64 3,520 660 Wedge 6 102 l/2(20 x 20.42 x 0.5) 763 
bays 

All other 
bays 

20’0” x 20’5” 96 5,280 440 Wedge 6 102 l/2(20 x20.42 x0.5) 763 

Center aisle 122’8” x 10’ ‘4 220 55 2 troughs 1 37 l/2(37.5 x 20 x 0.08) 275 
+(1/3(10x20x0.08) 

’ Based on 55-gallon drums. 
2 Provides clear space for egress. 
’ Only one pallet of four drums will be allowed in aisle during movement of drums; at no time will aisles be used for storage. 

Notes: ’ = feet. 
” = inches 
x = by. 

Only one pallet of four drums will be moved along the aisle, thus prohibiting 
incompatible wastes in that area. 

Control of Run-on. Run-on is prevented at the hazardous waste facility by 
elevating the finished floor of the storage area about 4 feet above grade and 
sloping the site away from the building. 

Removal of Liauids from Containment Svstem. Each bay has an individual 
containment system designed to capture all spills and leaks. Any spills and 
leaks from the contents of a bay will be collected immediately with a portable 
pump and containerized. Any liquids remaining after use of the pump will be 
absorbed and the absorbent will be combined with the pumped liquid. If the 
container(s) that leaked or spilled can be identified, 
containers can be labeled appropriately. 

the spilled liquid 
If the containers that spilled or 
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leaked cannot be identified, a sample will be taken and analyzed per the Waste 
Analysis Plan (as an unknown). After collection of the spill, the storage bay 
will be flushed with water, which will be collected in the collection system, 

then pumped into 55-gallon containers(s) and stored as hazardous waste. Thepump 
and hoses will be flushed with water directly into 55-gallon containers and these 
containers will be stored as hazardous waste. 

D.1.2 Containers Without Free Lictuids Spill containment volume provided in the 
building assumes that all containers hold free liquids. 

D.2 OPEN BURNING AND OPEN DETONATION 140 CFR 270.231. 

D.2.1 Facility Description The U.S. Navy conducts OB/OD of waste explosives and 
munitions at SUBASE Kings Bay. Although these two types of treatment involve 
different techniques, both may be conducted at the OB/OD facility. This facility 
has been identified on Figure B-2, which is located in a pocket at the end of 
this permit application. 

The OB/OD facility is a structureless unit with overall approximate dimensions 
of 500 feet long and 200 feet wide with a small reinforced-concrete enclosed 
safety bunker (crew shelter) located at the open end. The OB/OD pad is 
surrounded by an earthen berm that has been constructed to an elevation of 
approximately 20 feet. 

An open burning apparatus consists of a perforated metal drum in which burns are 
conducted. The drum is situated in a O-foot by 8-foot sheet metal pan with a l- 
foot lip. The secondary containment pan is equipped with a close fitting metal 

cover to prevent accumulation of stormwater during non-operating periods. These 
devices are constructed of materials capable of withstanding intense heat and 
providing adequate containment of initiating fluids as well as any residual ash 
that may be generated. After burns are completed, all ash residues from the burn 
drum and any materials in the secondary containment pan that may have been gener- 
ated will be removed and containerized or resubmitted for OB/OD operations. The 
burn drum will be removed to an interior storage area to prevent rainwater from 
accumulating within the drum. Figure D-6 shows the configuration of the unit. 

Open detonation operations are conducted on the ground without secondary 
containment. There are no engineered structures associated with the open 
detonation facility. 

D.2.2 Detailed Plans of the OB/OD Facility The apparatus used for the open 
burning of explosive wastes is depicted in Figure D-6. A simplified drawing of 
the crew shelter is provided as Figure D-7 and the actual detailed plans are 
submitted as Figure D-8, located at the back of this permit application. In 
addition, Figures D-9 and D-10 represent the engineering drawings at the OB/OD 
facility and the temporary storage magazine, respectively. Both of these figures 
are located at the back of this permit application. 

D.2.2.1 Operating Procedures for Open Burning All treatment operations, whether 
they include open burning or open detonation, will be conducted in accordance 
with the NAVSEA Operating Procedure (OP) 5 technical manual entitled Ammunition 
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and Explosives Ashore Safety Regulations for Handling, Storing, Production, 
Renovation and Shipping. A summary of those safety requirements is provided 
below. In addition, SUBASE Kings Bay has developed a site-specific instruction 
pertaining to the use of the OB/OD range. A copy of this instruction is included 
in Appendix D-l. 

General Requirements. Disposal of ammunition by burning will only be accom- 
plished in an area approved by NAVSEASYSCOM and destruction will not be under- 
taken until NAVSEASYSCOM has approved the operation. 

The ground within the immediate vicinity of the burning pad area will not exceed 
a 10 degree grade. Burning will be done in a containment device capable of 
withstanding high temperatures and containing any initiating liquids and residual 
ash. 

Regardless of the types of ammunition, explosive, or other similarly hazardous 
material involved in an authorized disposition by burning, it is important to 
recognize that a detonation may occur. To provide adequate protection, burning 
grounds will normally be a minimum of 1,800 feet away from any magazine, 
storehouse, inhabited building or other structure, and any public highway or 
passenger railroad. Lesser distances may be established after approval from 
NAVSEASYSCOM. 

Burning grounds will be reasonably free from undergrowth or shrubbery. An area 
300 feet square will be freed of all long grass and undergrowth. All vegetation 
such as dry grass, leaves, as well as other combustible materials, and glass or 
glass particles will be removed within a radius of 200 feet from the burning 
ground. 

Posting of Prescribed Procedures. Prescribed specific procedures in connection 
with the disposition of each specific type or condition of explosive will be 
posted at the burning site. 

Personnel Assignment. Commanding officers will be responsible for the assignment 
of personnel to operations at disposal areas. All disposal personnel will be 
well qualified, fully informed regarding the hazards to be encountered and the 
applicable operating safety precautions to be observed, and capable of safely 
performing their duties. The number of employees engaged in a destruction 
operation will be limited, but at no time will any person be allowed to work 
alone. 

Personnel Protection. All personnel will be instructed as to the dangers of 
inhaling toxic vapors resulting from the burning hazardous materials. When 
prevailing winds would cause the inhalation of toxic fumes, operations will be 
suspended or personnel will be equipped with respirators. 

Sufficient and suitable protection for personnel must be provided in the form of 
clothing and shelter at the disposal site. A minimum of two fire blankets will 
be available for emergency use. Personnel engaged in disposal operations will 
be instructed in the proper use of the fire blankets. A personnel protection 
area will be provided at the burning ground in the form of a bunker. The bunker 
will be located a minimum of 100 feet from the actual burning pad. There will 
be no direct viewing. 
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No burning ground operations will be undertaken unless properly manned and 
equipped mobile fire-fighting equipment is standing by in a safe location or can 
be readily available within 5 minutes. 

Telephone or two-way radio communication with the station network, including 
emergency and fire-fighting units, will be available during operations. 
Communications will not be located at a distance greater than 2,500 feet. 

Disposal by burning will not be undertaken during conditions of high wind 
velocity (in excess of 15 mph). There will be instrumentation available at the 
burning site capable of indicating wind velocity. 

Guards, safety signals, road blocks, and warning signs will be used to keep 
unauthorized personnel from danger areas during destruction operations. The 
burning operations will not be initiated unless a red flag is prominently 
displayed and/or a whistle or siren is sounded. 

Material Stockpiling. Materials awaiting destruction will be kept far enough 
from the disposal location to be protected against accidental ignition or 
explosion from hurled fragments, grass fires, sparks, or burning embers. For 
burning operations, the stockpile area will be a minimum of 500 feet from any 
active burning pad. 

Electrical Storms. The destruction of ammunition, explosives, or similarly 
hazardous materials and operations incidental thereto will not be undertaken 
during electrical storms. 

Accidents. Any casualty, misfire, or accident involving fatalities or injuries 
to personnel or appreciable property damage will be reported immediately by the 
most expedient method to COMNAVSEASYSCOM. The Commanding Officer of the 
concerned activity should immediately appoint a board of qualified, but not 
involved, personnel to investigate and assemble the pertinent details concerning 
the accident. 

Deliverv of Hazardous Material to the Burning Site. The motor vehicle used to 
transport hazardous material to the burning ground area will be approved for 
explosive operations in accordance with OP 3681. 

The containers of hazardous materials will be carefully loaded into the vehicle 
and secured against falling or moving during transfer to the burning ground. 

No person other than the driver, who will be qualified to transport dangerous 
cargoes in accordance with OP 2239, and a maximum of two other authorized helpers 
will ride in or on a vehicle transporting hazardous materials. 

The motor vehicle used to transport the containers to the burning pad will be 
positioned for unloading at the burning pad with the exhaust outlet on the 
opposite side from which the containers are to be removed. The motor will not 
be left running while hazardous materials are unloaded. 

The motor vehicle, if retained at the burning pad for any purpose, will be moved 
back a minimum of 50 feet from the nearest material prior to opening the 
containers and returned to the stockpile area and the motor shut off prior to 
ignition of the ignition train. 
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Containers of hazardous materials will be handled carefully at all times. They 

will not be dragged over the floor of the truck or over the ground and will not 
be thrown, pushed, or dumped off the truck to the ground. If the truck is not 
equipped with an elevator type tailgate, the individual containers will be lifted 
and placed on the ground by hand, one at a time. The containers will be spaced 
evenly along the burning pad. If containers are palletized, the pallet will be 
placed along side the burning pad and unbound. They will not be unpalletize in 
the vehicle. 

Required Tools. Only authorized-spark resistant tools will be used while working 
within a radius of approximately 15 feet from exposed hazardous materials. 
However, a clean, sharp knife may be used when cutting time blasting fuses for 
use with a nonelectric firing system. 

Tools that may be used for handling explosive material will not be permitted to 
become heated by remaining near burning explosives. 

Placement of Hazardous Waste Containers. Hazardous materials will always be 
removed from containers, as attempts to burn certain hazardous materials under 
even slight confinement may result in an explosion. Materials being burned must 
be examined carefully to make certain no detonator or blasting cap is included. 
No unauthorized admixtures of hazardous material with extraneous material, other 
explosives, detonators, or similar items will be permitted. 

In addition, all empty containers will be moved back from the burning pad a 
minimum of 100 feet prior to igniting the powder train to avoid being dangerously 
overheated from the burn. Wet scrap propellant will be burned in a different 
location or at a different time than dry scraps. 

Placement of Hazardous Materials on- Burning Pad. Prior to delivery of any 
hazardous material to a burning pad, the pad will be carefully inspected for the 
presence of dangerous objects or prohibited foreign material. If the burning pad 
has been previously used that day, it will be inspected to assure that the ground 
is not dangerously warm and is free from flowing, smoldering, or burning embers 
and residues. Any detected hazardous materials will be placed in a hazardous 
waste drum and disposed as a hazardous waste or retrieved for treatment with 
other explosives. All personnel will retreat to the shelter except one operator 
and the supervisor who will remain to prepare for the ignition. 

Ignition of the explosives is accomplished by placing the squib or safety fuse 
in a small pile or small web (powder grains, for 3-inch cartridges or smaller) 
smokeless powder located so as to overlap the edge of the explosives to be 
burned. Ignition of the smokeless powder will be by an electric squib firing 
system. 

Disposal operations will only be conducted during daylight hours. 

Post Burn Requirements. Personnel will remain in the protective shelter until 
all the explosive spread for burning has been consumed. 

After the burning has visually exhausted itself, a wait of at least 5 minutes is 
required prior to anyone returning to the burn pad. The supervisor and one 
operator will then be allowed to return to inspect the general area of the burn 
for completeness of burn, heat retainment, and any other dangerous conditions. 
If no unusual conditions exist, the area may be wet down thoroughly with water. 
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A period of at least 2 hours from the wet down time is required before another 
burn may be conducted in the same containment device. If water facilities are 
not available, a period of 4 hours must elapse. 

Cleanuo. Following burning operations, the area will be inspected for the 
presence of unburned ordnance or residual ash. All such discovered items will 
either be disposed immediately or returned to a proper magazine to await future 
disposal. 

D.2.2.2 Operating Procedures for Open Detonation 

Detonation Site. Detonation of explosive material shall be undertaken only in 
those areas or locations which have been specifically approved by NAVSEASYSCOM. 
The destruction will not be undertaken until NAVSEASYSCOM has approved the 
operation. 

All vegetation such as dry grass, leaves, and other combustible materials will 
be removed within a radius of 500 feet, or firebrand distance, whichever is 
greater from the point of destruction. NOTE: when OB/OD sites are the same, the 
minimum separation from any magazine, storehouse, inhabited building or other 
structure, and public traffic route will be 1,800 feet (as specified by the U.S. 
Navy NAVSEA OP 5 Safety Manual) and the cleared area around the site will be for 
a radius of 500 feet. 

Posting of Prescribed Procedures. Prescribed specific procedures in connection 
with the disposition of each specific type or condition of explosives will be 
posted at the detonation site. Likewise, appropriate station orders or 
regulations for the operation of detonation sites will be established. 

Personnel Protection. Each detonation site will provide a crew-protective area, 
may include a personnel shelter in the form of a bunker. If such a shelter is 
used, it will be NAVSEA-approved and will contain no direct viewing ports. 
Mirrors or periscopes may be used for visual observation. The distance from the 
point of detonation for the SUBASE Kings Bay OB/OD will be 300 feet. 

Fire-fighting Equipment. When the fire hazard in wooded and grassy areas is high 
because of dry conditions, no demolition operations will be undertaken unless 
properly manned mobile fire-fighting equipment is standing by in a safe location 
or can be made readily available within 5 minutes. 

Communications. The requirements for communication devices are the same as those 
specified for open burning. 

Weather Conditions. The supervisor or EOD officer in charge of demolition will 
request information from the nearest U.S. Weather Station concerning cloud cover 
and air mass conditions prior to detonation. This person will make the decision 
to detonate explosives based on his experience and his knowledge of local soil 
and rock strata conditions. Detonation will not be conducted during periods of 
heavy, low total overcast. 

Warning Signs. The requirements for the posting of warning signs are the same 
as those for open burning. 

Material Stockpiling. The distance to explosive material awaiting destruction 
will vary in accordance with the class of site as approved by NAVSEA; however, 
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in no case will material be stored at less than intraline distance from the 
explosive being destroyed based on the largest quantity involved. No persons 

will be assigned to this area when actual detonation operations are underway. 
No material will be staged at the detonation site. 

Electrical Storms. The destruction of ammunition, explosives, or similarly 
hazardous materials and operations incidental thereto will not be undertaken 
during electrical storms. 

Accidents. The requirements for reporting accidents are the same as those 
required for open burning. 

Safetv Requirements. The number of personnel on disposal operations will be kept 
to a minimum, but in no circumstances will an operator work alone. 

When actual detonation of explosive material is underway, no personnel will be 
stationed at or near material awaiting disposal in the stockpile area. 

The demolition crew will remain at the protective crew area a period of time 

after detonation has been completed (5 minutes minimum after single shots; 30 
minutes minimum after multiple shots). Work will be scheduled so that 
detonations will not occur within 30 minutes prior to securing the range at the 
end of the day. 

The fire department will be notified that destruction by detonation is to be 
performed. The range will not be secured until no probability of fire exists. 

Only spark-resistant tools will be used while working within a radius of 15 feet 
from explosive energetic material; a clean sharp knife may be used when cutting 
time blasting fuse or detonating cord. Detonation operations will be performed 
during daylight hours only. Blasting caps will be installed only when all 
operators except those doing the actual ignition work have retreated to the 
protective crew shelter. Blasting caps will be carefully handled at all times. 

Ammunition and explosives to be destroyed will not be roughly or carelessly 
handled. The regulations for handling ammunition and explosives are the same as 
those prescribed for open burning. Extra care should be taken, because in most 
instances the hazards of the ammunition or explosives to be destroyed are 
increased by such factors as age, deterioration, or damage. 

If the material being disposed produces high fragmentation, the detonation will 
take place behind an area having an earthen embankment built up a minimum of 4 
feet, or in a pit or trench a minimum of 4 feet deep. Unless the demolition site 
meets the requirements for Class A, a covering of earth will be used to 
effectively limit the range of fragments. 

Deliverv of Hazardous Materials to Detonation Site. The motor vehicle used to 
transport hazardous materials to the demolition ground will meet the requirements 
of NAVSEA OP 3681. 

No person or persons other than the driver and two helpers will ride in or on a 
vehicle transporting explosive material. The driver will be qualified to 
transport hazardous materials. The requirements for material handling and 
transportation are the same as those required for open burning operations. 
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Post Detonation Requirements. Following each single shot, after a reasonable 
waiting period (minimum 5 minutes), a careful search of the surrounding grounds 
will be made for unexploded ammunition or explosive. For multiple shots, a 
minimum of 30 minutes will be observed. Items or material such as lumps of 
explosive or unfused ammunition may be picked up and prepared for the next 
detonation. Fuzed ammunition or items that may have internally damaged 
components should be detonated in place. Residual ash may be resubmitted for 
OB/OD operations. 

D.2.2.3 Requirements for Handling Generated Ash The open burning of waste 
explosives may generate residual ash. If the ash is not resubmitted to OB/OD 
operations, this ash will be transferred from the burn drum and secondary 
containment device to a 55-gallon drum after each burning operation. When the 
drum has reached full capacity, the contents will be sampled and analyzed 
according to the protocol established in the Waste Analysis Plan. If the 
contents are determined to be nonhazardous, the ash may be disposed at a solid 
waste landfill and will not be subject to the waste management requirements of 
RCRA. 

However, if the analytical results indicate that the ash is hazardous due to the 
presence of the specified heavy metals or due to its reactive characteristics, 
the residual ash will be designated as a hazardous waste. The container will be 
labeled and dispositionedto the hazardous waste storage facility at SUBASE Kings 
Bay. Thereafter, containers will be managed in accordance with Section D.l of 
this permit application. 

D.2.2.4 Facility Maintenance The OB/OD facility is maintained to prevent fires 
according to NAVSEA OP 5. Grass and/or brush are controlled through cutting, 
burning, or applying chemical herbicides as appropriate. In addition, a monthly 
cleanup operation is conducted. During this time, all casings and remaining 
metal fragments are collected and disposed. 

D.2.2.5 Facility Monitoring There are no structures at the OB/OD facility and, 
therefore, monitoring operations are not conducted. 

D.2.2.6 Facility Inspection The parameters of the facility inspection are 
discussed in Section F. 

D.2.2.7 Closure Requirements The closure requirements are discussed in 
Section I. 

D.2.3 Post-Closure Requirements The post-closure requirements are discussed in 
Section I. 

D.2.3.1 Hydrologic, Geologic, and Meteorologic Information The information 
required to comply with 40 CFR 264.601 and 602 is discussed in Section L. 

D.2.3.2 Potential Pathways of Exposure This information is included in Section 

D.2.3.3 Effectiveness of Treatment Effectiveness of treatment is discussed in 
Section C. 
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APPENDIX D-l 

SITE-SPECIFIC INSTRUCTION PERTAINING 
TO THE USE OF THE OB/OD RANGE 



SUBASEINST 8027.2E 

March 4, 1992 

NAVSUBASE KINGS BAY INSTRUCTION 8027.2E 

Subj: INFORMATION AND REGULATIONS GO VERNING THE USE OF THE 
DEMOLlTiON RANGE 

Ref: (a) CNO Itr ser 411FVI721884 of 8 May 1980 
@> NAVSEA OP-5 Vol 1 
(c> Hazardous Waste Management Plan for SUBASE Kings Bay 
Cd) EODB 6OA-1-1-21 
te) NAVSEA SWO6&AA-MMA-010 

Encl: (1) 
(2) 
(3) 
(4) 
(5) 

Demolition Range Use Notification 
Demolition Range Message Request (sample) 
Supervisor’s Statement 
Worker’s Statement 
Range Diagram 

1. Pumo~. To promulgate the procedures to be followed by personnel desiring to 
conduct ordnance disposal operations or demolition training at the Naval Submarine Base 
(SUBASE) Demolition Range. 

2. CmCellti. NAVSUBASE KINGS BAY INSTRUCTION 8027.213. 

3. Discussion. The SUBASE “Class C” demolition range is managed and controlled by 
the Commanding Officer, SUBASE, Rings Bay, GA, per reference (a). References (b) through 
(e) dictate specific rules, regulations and guidelines for: 

(a) 
Co) 
w 
(4 

Ordnance Handling and Safety (ref b) 
Hazardous Waste Management (ref c) 
EOD Specific Demolition Procedures (ref d) 
Demolition Materials (ref e) 

All military or law enforcement agencies in the SUBASE area may use this range for disposal 
of unserviceable ordnance items or for demolition training as long as thoroughly qualified and 
certified personnel are conducting the operation. References (b) through (e) serve as the basis 
for conducting explosives operations and must be explicitly followed. Extra caution and care 
must be exercised during all disposal operations since the inherent hazards of unserviceable 
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ordnance are Often increased by factors such as age, deterioration, damage, obsolescence, or 
questionable identity to item. 

4. Review. 

a. The Officer in Charge (OK), Explosives Ordnance Disposal Detachment Rings 
Bay shall review this instruction annually or whenever there is a change or revision of a source 
document. 

b. All Range Safety Supervisors shall review this instruction annually and sign 
enclosure (3). 

C. All workers shall review this instruction prior to participating in demolition 
operations and sign enclosure (4). 

5. Action. 

a. A qualified/certified Range Safety Officer or Range Safety Supervisor must be on 
site and controlling the demolition/bum operation. 

b. e Scheduling. For routine operations: 

(1) Written approval from CO, SUBASE must be obtained prior to operations. 
All enclosure (1) personnel, including EOD Det Rings Bay must be notified at least 24-48 hours 
in advance. 

hours. 
(2) Demolition/bum operations should be scheduled during normal business 

(3) Range use may be requested by message (enclosure (2)). 

C. . The Range Officer/Supervisor 
will conduct an “Operation Brief” with all personnel involved. Due to the variety of hazardous 
materials that could be disposed of or encountered on the range, the Range Officer/Supervisor 
must conduct a “Range Safety/Hazard Brief” to ensure all personnel are familiar with safety 
procedures and hazards that can be encountered. Positive control of all personnel must be 
maintained throughout the operation. The following conditions must exist: 
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(1) Meteorological limits to Operation: 
(a) Winds less than five (5) knots, and away from populated areas. 
(b) No precipitation or fog. 
w Favorable grass and weather. Fii Chief SUBASE has the final say in 

determining if wind and/or grass conditions (higher than 18 inches or too dry) are unsatisfactory 
for demolitions/bums. 

(d) Demolition operations must be suspended during electrical or thunder 
storms which are within 5 miles of the range. 

(2) Radio communications must be established with NSB Security. 

(3) Bravo flag must be conspicuously displayed prior to and during operations. A 
flag pole is installed at the demolition range. 

(4) Security personnel have been briefed and are positioned at appropriate 
intersections, as shown in enclosure (S), according to the size of the demolition shots anticipated: 

(a) USS PROTEUS Blvd and Sparrow Trail 

@I Shrike Trail and Kingfisher Trail 

(c> Meadowlark Trail and Dredge Disposal area access 

(d) USS MARIANO VALLEJO and USS JOHN C. CALHOUN Dr. 

(5) The Range Officer/Supervisor shall ensure that all materials to be transported to 
the range for burning are weighed prior to burning. 

d. . . 
mol&on a . 

(1) The Range Officer/Supervisor must maintain radio contact with Security 
and Fire Department personnel until completion of demolition operations. 

(2) The Range Of&&Supervisor must ensure no detonation exceeds the 150 
pound limit established by reference (a). 

(3) All detonations should be dual primed. 

(4) There must be a delay of at least 15 seconds between multiple shots to 
ensure “countability” of shots. 
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(5) Permission to prime and initiate explosive shots must be obtained from the 
Range Officer/Supervisor. 

(6) All misfues will be handled in accordance with reference (e). 

8 The EOD range shall be inspected by the Range Officer/Supervisor 
following each detonation. Any debris re maining shaU be collected for further treatment or off- 
site disposal. Wastes may not be stored at the EOD facility. 

e. Bum Ooerations. 

(1) All burning procedures will comply with OP 5, Volume 1, Chapter 13; 
specifically: all safety equipment will be on hand, and all safety precautions will be observed 
and ensured by the Range Safety Supervisor. 

(2) Take all necessary measures to ensure minimum contamination of soil 
occurs by using bum-drum and secondary containment pan appmpriately. The bum-drum and 
secondary containment pan shall be inspected prior to each burn to verify the integrity of the 
units. Prior to ignition, the bum-drum must be placed in the secondary containment vessel 
located downrange. The Range Officer/Supervisor shall ensure that all bum materials 
transported to the range are placed within the bum drum for burning. 

(3) All ashes must be collected, bagged, weighed, and labelled prior to turn-in 
to the SUBASE Hazardous Waste Storage Facility Operator. Waste may not be stored at the 
EOD facility. 

f. m. The Range Safety Supervisor shall determine the equipment required 
to complete a specific operation. Standardii load out lists should be developed for each 
operation. 

g. Safety . In addition to Fire/EMS on standby during disposal and bum 
operations, two f%e blankets shall be on site during all bum operations. 

h. Post o!xdQn . 

(1) Remove all trash brought onto the demolition range, and ensure no 
hazardous debris, such as fragments or ash residue, remains. 

(2) The Range Officer/Supervisor will notify appropriate personnel when 
operations are completed. 
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5. prohibition. No waste from either open burning or open detonation operations may be 
stored at the EOD facility. 

C. E. ELLIS 

Distribution: (SUBASE 5605.U) 
List A, B, G, H (less 4, 6, 7), J (Case I) 
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MEMORANDUhf 

From: Requesting Command 
To: Commanding Officer, Naval Submarine Base, Kings Bay 

Subj: DEMOLITIAN RANGE USE NOTIFICATION 

Ref: (a) NAVSUBASEKINGSBAYINST 8027.2E 

1. In accordance with reference (a), the following request is submitted. 

DATE AND TIME OF OPERATION 

PURPOSE OF OPERATION 

Commanding Officer’s Authorization: Approved / Disapproved 

(Commanding Officer’s Signature) 

Notification: (To be completed by Range Safety Off%xr/Supetisor prior to range use. Include 
date and point of contact.) 

Fire/EMS (2263) 

Security Department (2168) 

Recreation Department (8103) 
(Etowah Park) 

Resident OK of Construction (2671) 
(ROICC) 

BOSC SAFETY (8592) 

SUBASE CD0 (2020/4703) 

DOSF (TRF) (1853) 
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SUBASEINST 8027.2E 

DEMOLITION RANGE MESSAGE REOTJEST (samdel 

UNCLASSIFIED 

01 01 OOOOOOZ DTEYRRRRR UUUU 

///SAMPLE ONLY/// 

YOUR COMMAND/ACTIVn’Y 

CO SUBASE KINGS BAY GA 

EODGRUTWO DET KINGS BAY GA 

UNCLAS //NO8027// 

SUBJ: USE OF NSB DEMO RANGE 

MSGIDIGENADMINIYOUR COMMAND// 

REF/A/DOC/SUBASEINST/15OCT91// 

A.MPN/SUBASEINST 8027.2U/ 

F2MKS/ 

1. IAW REF A REQ USE OF NSB DEMO RANGE AND SUPPORT FACILITIES FOR: 
DATE/ TYPE OF OPERATION. 

2. AMPLIFYING REMARKS// 

///SAMPLE ONLY/// 

UNCLASSIFIED 

ENCL (2) 
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, W’ERVISOR S STATE- 

I have read this SOP. I understand it. To the best of my knowledge the processing described 
within this SOP can be done in a safe, healthful and environmentally sound manner. I have 
made sure all persons assigned to this process are qualified and have read and understand the 
requirements of this SOP and have signed the workers statement for this process. I will conduct 
an annual review of this SOP during recurring p mg. If deviations from this SOP are 
necessary, I will ensure that this processing is stopped until the SOP is revised and approved. 
If unexpected safety, health or environmental hazards are found, I will make sure this processklg 
is stopped until the hazards have been eliminated. 

ENCL (3) 
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WORKER’S STATEMENT 

I have read this SOP and I have received the safety/hazard control briefing. I understand them. 
I will follow this sop un ess 1 I identify a hazard not addressed in it or encounter an operation 
I do not understand. If that occurs, I will stop processing and notify my .immediate supervisor. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE POTASSIUM CHROMATE SOLUTION 

1; WASTEGENERATION. Potassium Chromate (K2Cr0,) solution is 
generated while performing work on, or in support of, ships' 
tanks. The concentration of potassium chromate in solutions in 
senTice is maintained less than 3,000 parts per million (ppm). 
The potassium chromate solution is controlled as mixed 
radioactive and hazardous waste because it is a waste which 
contains radioacivity subject to Naval Nuclear Propulsion 
Program requirements and the concentration of chromium in the 
waste is greater than 5.0 ppm. The waste contains hexavalent 
chromium at concentrations of less than 800 ppm. Analysis of the 
potessium chromate solution results in small volumes of 
analytical waste which may have pH<2. 

2. WASTE The concentration of chromium in the waste 
is based on process knowledge and laboratory testing. The 
concentration of potassium chromate is monitored and maintained 
as part of the water chemistry control of shipboard systems. The 
concentration of potassium chromate is typically maintained 
betveen 1,000 ppm and 2,000 ppm, and will not exceed 3,000 ppm. 
This is equivalent to a chromium concentration of less than 800 
PPm* 

3. HASTE DESIGNATOR. The test waste designates as 
characteristic toxic for chromium. The EPA hazardous waste number 
is DOO?. Analytical wastes also have an EPA hazardous waste 
number of D002. 

4. -CY OF RE-EV- . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
charge. This plan will be reviewed annually to ensure it is still 
acctrate and complete. 

5. WT, RESWCTIW (m . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-11-16 
and 40 CFR Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
ltits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
Resources in enforcing land disposal restrictions and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. -T RY GE- . Treatment by generator will consist 
of neutralization followed by cement based stabilization. 
Treatment will be performed in a less than 90 day accumulation 
are2. The potassium chromate solution will be solidified together 
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with other radioactive liquid to meet the disposal site 
acceptance criteria prohibiting the disposal of wastes containing 
free liquids. Solidification of this liquid is a standard process 
throughout the Naval Nuclear Propulsion Program for disposal of 
low level radioactive liquid6 that are unsuitable for 
reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. For analytical wastes only, 
the pH of the liquid is adjusted by adding sodium hydroxide to 
achieve a neutral or basic pH between 7 and 11. Potassium 
chromate solutions and analytical waste6 are added as makeup 
water to other radioactive liquid waste. The pH of the liquid is 
adjusted to a neutral or basic PH. FerrOU6 sulfate (FeSO,) and 
hydrated lime (Ca(OH),) are added to reduce the chromium from 
hexavalent to trivalent and precipitate the chromium as an 
hydroxide. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hour6 while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. 
level radioactive waste. 

The drum is shipped for burial as low 

7. AHAI,YSTS OF -VE w . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amounts of potassium chromate are 
expected to be generated and require solidification. This waste 
stream will be combined with other radioactive liquid6 requiring 
solidification in order to minimize accumulation times and 
radioactive waste volumes. The following waste analysis assumes 
the worst case of solidifying a drum of potassium chromate 
solution waste only in order to verify that all lower percentage 
mixtures would be non-hazardous after solidification. 

8. WnE -ON w . 
a. A bench scale test of solidification of potassium 

chromate was performed by Trident Refit Facility, Bangor. Samples 
of the solidified potassium chromate solution were analyzed for 
the EPA Toxicity Characteristic Leaching Potential (TCLP) for 
chromium per 40 CFR Part 261.24 (b) and consistent within GRR 
391-3-ll-.07. 

b. TCLP analyses were performed for chromium leachability 
on bench scale samples of solidified potassium chromate by 
Trident Refit Facility, Bangor. Puget Sound Naval Shipyard 
Environmental Laboratory independently analyzed the samples. The 
shipyard laboratory operates under a Quality Assurance Program 
accredited by the American Association of Laboratory Accreditor6 
for environmental parameters. The TCLP leachate concentration6 
of chromium for all sample6 of the solidified solution were less 
than 5 mg/L. 
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C. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples represent the worst case, as they were made with the 
maximum potassium chromate concentration (3000 ppm). The actual 
waste typically ha6 a lower concentration of potassium chromate 
(1000 ppm to 2000 ppm). Sampling the actual waste is avoided to 
preclude additional radioactive material handling and additional 
personnel exposure to radiation. 

9. LDRDETERMINATION. GRR 391-3-ll-. 16 prohibit6 land disposal 
of this waste unless the concentration based on treatment 
standard is met prior to land disposal (under 40 CFR Part 
268.42). The process of solidification of the potassium chromate 
solution waste constitute6 treatment. This treatment converts the 
waste into a non-hazardous waste (nonwastewater TCLP extract is 
less than 5.0 ppm) a6 required. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE MERCURIC NITRATE SOLUTION 

1. WASTE GENERATION. Mercuric nitrate (Hg(N03)2) solution is 
generated during the analysis of radioactive liquid samples for 
chlorides. The test determine6 chloride concentration by 
titration of the sample with a mercuric nitrate standard. 
Hydrogen peroxide and nitric acid are added to the sample prior 
to titration. When the analysis is completed, the mercuric 
nitrate solution is controlled as mixed radioactive and hazardous 
waste because it is a waste which contains radioacivity subject 
to Naval Nuclear Propulsion Program requirements and the 
concentration of mercury in the waste is greater than 0.2 parts 
per million (ppm). The waste has mercury as Hg+2 at 
concentration6 of less than 25 ppm and a pH of about 3.0. 

2. WASTE The concentration of mercury in the waste is 
based bn process knowledge. The laboratory procedure for the test 
specifies the amount of reagents used. Each analysis generates 
about 110 ml of waste, to which less than 1.0 ml 0.028 N Hg(NO,), 
has been added. This is equivalent to a mercury concentration in 
the waste of less than 25 ppm. 

3. m. The waste designate6 as characteristic 
toxic for mercury. The EPA hazardous waste number is D009. 

4. 1 . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. This plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. -4 REV . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-ll-.16 
and 40 CFR Part 268. Thi.6 waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
limits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
Resources in enforcing land disposal restriction6 and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. m BY GE- . Treatment by generator will consist 
of cement based stabilization. Treatment will be performed in a 
less than 90 day accumulation area. The mercuric nitrate solution 
will be solidified together with other radioactive liquid to meet 
the disposal site acceptance criteria prohibiting the disposal of 
wastes containing free liquids. Solidification of this liquid is 
a standard process throughout the Naval Nuclear Propulsion 
Program for disposal of low level radioactive liquid6 that are 
unsuitable for reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 
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silicate method to solidify liquids. Using this process, mercuric 
nitrate solutions are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic PH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hour6 while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. The drum is shipped for burial as low 
level radioactive waste. 

7. ANALYSIS OF RRPRESENTATIVE SAM&E,S . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amount6 of mercuric nitrate solution 
are expected to be generated and require solidification. This 
waste 'stream will be combined with other radioactive liquid6 
requiring solidification, in order to minimize accumulation times 
and radioactive waste volumes. The following waste analysis 
assumes the worst case of solidifying a drum of mercuric nitrate 
solution waste only in order to verify that all lower percentage 
mixture6 would be non-hazardous after solidification. 

8. c . 
a. A bench scale test of solidification of mercuric nitrate 

was performed by Charleston Naval Shipyard. Samples of the 
solidified mercuric nitrate solution were analyzed for the EPA 
Toxicity Characteristic Leaching Potential (TCLP) for mercury 
per GRR 391-3-ll- .07 and 40 CFR Part 261.24 (b). 

b. TCLP analyses were performed for mercury leachability on 
solidified sample6 of mercuric nitrate solutions. Sample 
solutions containing 20 ppm, 
(Hgt2) were solidified: 

100 ppm and 500 ppm of mercury 
The TCLP leachate concentrations of 

mercury for the solidified solutions containing 20 ppm and 10-O 
ppm of mercury were less than 0.2 ppm. The TCLP leachate 
concentration of mercury for the solidified solution containing 
500 ppm of mercury was greater than 0.2 ppm 

C. The method of fabrication of the test sample was as 
follows. 

(1) Simulate test waste using mercuric nitrate 
solutions containing 20 ppm, 100 ppm and 500 ppm of mercury. 

(2) Adjust the pH of the waste solution using ammonium 
hydroxide to between 7 and 11. Solidify each of the sample waste 
solutions in accordance with the following formula: 

Volume Solution Cement Sodium Silicate 

35 gallons 210 lb.5 4 gallons 
Note: The above formula was scaled down to produce one cup 
samples. 
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After the cement set, it was allowed to cure for 30 days. 

d. The solidified samples of the mercuric nitrate test 
solutions were given the following Sample ID numbers by General 
Engineering Laboratories, Charleston, S.C., who performed the 
TCLP analyses: 

1) 20 ppm mercury 
2) 100 ppm mercury 
3) 500 ppm mercury 

El-- 
492 
493 

e. The results of the TCLP analysis showed the leachate 
concentration6 of mercury from samples P491 and 8492 were less 
than the EPA toxicity characteristic limit of 0.2 ppm for 
mercury. Copies Of the certificate Of analysis for the Sample6 
are provided with this enclosure. The experimental data 
establishes mercuric nitrate solution6 with mercury 
concentration6 less than 100 ppm prior to solidification will be 
non-hazardous after eolidification. As diSCUSsed above, the 
mercury concentration of the mercuric nitrate solution to be 
solidified Will be less than 25 ppm. 

f. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples indicate a concentration four times the maximum 
concentration of mercury in the waste will meet the EPA Toxicity 
limit. Sampling the actual waste is avoided to preclude 
additional radioactive material handling and additional personnel 
exposure to radiation. 

9. I,RR DEW. GRR 391-3-ll-. 16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the concentration 
based on treatment standard for mercury is met prior to land 
disposal (under 40 CFR Part 268.42. The process of solidification 
of the mercuric nitrate solution waste constitutes treatment. 
This treatment convert6 the waste into a non-hazardous waste 
(nonwastewater TCLP extract is less than 0.2 ppm) a6 required. 

Enclosure (2) 



WASTE ANALYSIS PLAN FOR 
RADIOACTIVE SILVER NITRATE SOLUTION 

1. WASTE Silver nitrate (Ag(N03) solution is 
generated during the analysis of radioactive liquid samples for 
chlorides. The test is conducted in a test tube with silver 
nitrate and nitric acid added to the liquid sample. When the 
analysis is completed, the silver nitrate solution is controlled 
as mixed radioactive and hazardous waste because it is a waste 
which contains radioacivity subject to Naval Nuclear Propulsion 
Program requirements and the concentration of silver in the waste 
is greater than 5.0 parts per million (ppm). The waste has silver 
as Ag+l at concentrations of about 250 ppm and a pH of about 3.0. 

2. WASTE The concentration of silver in the waste is 
based on process knowledge. The laboratory procedure for the test 
specifies the amount of reagents used. Each test tube contains 
25-30 ml of radioactive liquid for analysis, to which four (4) 
drop6 (about 0.2 ml) of 0.3 N AgNO1is added. This is equivalent 
to a silver concentration in the waste of between 215 and 260 
wm - 

3.FlASTEDESIGNATOR. The waste designates as characteristic 
toxic for silver. The EPA hazardous waste number is Doll. 

4. ; . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. This plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. LANDDISPOSALS (w . This waste, as generated, 
is prohibited from lan-d disposal a6 specified in GRR 391-3-ll-.16 
and 40 CFR Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. There is no applicable 
treatment technology specified under 40 CFR Part 268.42, Table 2. 
The waste would therefore require treatment to meet concentration 
limits under 40 CFR Part 268.43, Table CCW. The Environmental 
Protection Agency acts jointly with Georgia Department of Natural 
ReSOUrCeS in enforcing land disposal restrictions and the Best 
Demonstrated Available Technology (BDAT) rules in Georgia. 

6. TREATMENT . Treatment by generator will consist 
of cement based stabilization. Treatment will be performed in a 
less than 90 day accumulation area. The silver nitrate solution 
will be solidified together with other radioactive liquid to meet 
the disposal site acceptance criteria prohibiting the disposal of 
waste6 containing free liquids. Solidification of this liquid is 
a standard process throughout the Naval Nuclear Propulsion 
Program for di6pOSal of low level radioactive liquids that are 
unsuitable for reprocessing for reuse. 
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The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. Using this process, silver 
nitrate solution6 are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic PH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
prtiary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drun is inspected for the presence of free standing liquid and 
the hardness of the cement. The drum is shipped for burial as low 
level radioactive waste. 

7. Al3ALXSIS OF REPRESENTATIVE SAMPLES . The paddle and drum 
silicate process requires 35 gallons of liquid waste for 
solidification. Only small amounts of silver nitrate solution are 
expect&d to be generated and require Solidification. This waste 
stream will be combined with other solutions and radioactive 
liquids requiring solidification, in order to minimize 
accmnulation times and radioactive waste volumes. The following 
waste analysis assumes the worst case of solidifying a drum of 
silver nitrate solution waste only in order to verify that all 
lower percentage mixture6 would be non-hazardous after 
solidification. 

8. iSiMl?ItR FL . 
a. Bench scale mock-up solidification of silver nitrate 

solutions were performed by Charleston Naval Shipyard. Samples of 
the solidified silver nitrate solution were analyzed for the EPA 
Tolccity Characteristic Leaching Potential (TCLP) for silver per 
GRR 391-3-ll- .07 and 40 CFR Part 261.24(b). 

b. TCLP analyses were performed for silver leachability on 
sollfied samples of Silver nitrate solutions. Sample solution6 
containing 500 ppm and 600 ppm concentrations of silver nitrate 
were solidified. The TCLP leachate concentrations of silver in 
eack case were less than 0.5 ppm. 

C. The method of fabrication of the test sample was as 
follows. 

(1) Simulate test waste using 500 ppm and 600 ppm 
silver nitrate solutions. 

(2) Adjust the pH of the waste solution using ammonium 
hydroxide to between 7 and 11. Solidify each of the sample waste 
solctions in accordance with the following formula: 

Volme Solution Cement Sodium Silicate 

35 gallons 210 lbs 4 gallons 
Note: The above formula was scaled down to produce one cup 
SanlFles. 
After the cement set, it was allowed to cure for 30 days. 
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d. The solified samples of the silver nitrate solutions 
vere given the following Sample ID number6 by General Engineering 
Laboratories, Charleston, S.C., who performed the TCLP analyses: 

e Tocatlon 
1) 500 ppm silver nitrate 
2) 600 ppm silver nitrate 489 
e. The results of the TCLP analysis showed the leachate 

concentrations of silver from samples #490 and 1489 were both 
less than 0.500 ppm which is less than the EPA toxicity 
characteristic limit of 5.0 ppm for silver. Copies of the 
certificate of analysis for the sample6 are provided with this 
enclosure. Both samples contained silver concentrations (Ag+') 
greater than 300 ppm. The experimental data establishes that 
silver nitrate solution6 with silver concentrarions less than 300 
ppm prior to solidification will be non-hazardous after 
solidification. m 

e. The bench scale samples, free from radioactivity, were 
fabricated based on process knowledge of the expected waste. The 
samples indicate a concentration greater then the maximum 
concentration of silver in the waste will meet the EPA Toxicity 
limit. Sampling the actual waste is avoided to preclude 
additional radioactive material handling and additional personnel 
exposure to radiation. 

9. ~ DETF-. GRR 391-3-ll-. 16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the concentration 
based on treatment standard for silver is met prior to land 
disposal (under 40 CFR Part 268.42). The nonwastewater limit for 
silver is 5.0 ppm (TCLP). The process of solidification of the 
Silver nitrate Solution waste COnStitUte6 treatment. This 
treatment convert6 the.waste into a non-hazardous waste 
(nonwastewater TCLP extract is less than 5.0 ppm) as required. 
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WASTE ANALYSIS PLAN FOR 
RADIOACTIVE LIQUID WASTE WITH LOW pH 

1. WASV GE- Radioactive liquid with low pH is 
generated during the analysis of radioactive liquid samples. 
Reagents used during analysis of radioactive liquid include 
acids. When the analysis is completed, test waste with low pH is 
controlled as mixed radioactive and hazardous waste because it is 
a waste vhich contains radioacivity Subject to Naval Nuclear 
Propulsion Program requirements and the waste exhibits the 
characteristic of corrosivity. The test waste has a pH of less 
thah 2.0. 

2. B The pH in the test waste is based on process 
knowledgz. The laboratory procedure for the test specifies the 
amount oi reagents used. 

3. JdBsTT DE- *. . The waste designate6 as characteristic 
corrosive. The EPA hazardous waste number is D002. 

4. w . This waste stream will be re- 
evaluated when the process changes or regulatory requirements 
change. "his plan will be reviewed annually to ensure it is still 
accurate and complete. 

5. -1, RR-S (ra . This waste, as generated, 
is prohibited from land disposal as specified in GRR 391-3-ll-.16 
and 40 C?R Part 268. This waste meets the definition of a 
wastewater per 40 CFR Part 268.2. The applicable treatment 
technology specified under 40 CFR Part 268.42 is: deactivation to 
remove tie hazardous characteristic of a waste due to 
ignitability, corrosivity, and /or reactivity (DRACT). This waste 
would ned to be treated by DEACT prior to land disposal. 

6. 1 . Treatment by generator will consist 
of neutrclization. Neutralization is performed as one step in the 
6olidifiCdtiOn procedure. Treatment will be performed in a less 
than 90 day accumulation area. The liquid waste with low pH will 
be neutralized and solidified together with other radioactive 
liquid te meet the disposal site acceptance criteria prohibiting 
the disposal of wastes containing free liquids. Solidification of 
this liquid is a standard process throughout the Naval Nuclear 
Propulsicn Program for disposal of low level radioactive liquid6 
that are unsuitable for reprocessing for reuse. 

The treatment process utilizes the paddle drum and cement 
silicate method to solidify liquids. Using this process, liquid 
wastes with low pH are added as makeup water to other radioactive 
liquid waste. The pH of the liquid is adjusted to a neutral or 
basic pH. The liquid is added to cement in the paddle drum and 
mixed to obtain a homogenous mixture. The paddle drum is the 
primary accumulation container. Sodium silicate is added to 
harden the mixture quickly. The cement is allowed to set for a 
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minimum of 24 hours while venting through a HEPA filter to 
dissipate minimal heat given off during the curing process. The 
drum is inspected for the presence of free standing liquid and 
the hardness of the cement. 
level radioactive waste. 

The drum is shipped for burial as low 

7. LRR DEV. GRR 391-3-ll-.16 and 40 CFR Part 268 
prohibit land disposal of this waste unless the technology based 
treatment standard for corrosivity is met prior to land disposal 
(under 40 CFR Part 268.42 for deactivation). The process of 
neutralization of the liquid waste with low pH constitutes 
treatment. This treatment converts the waste into a non-hazardous 
waste as required. 
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SECTION E 
GROUNDWATER MONITORING SYSTEM 

There are no groundwater monitoring requirements for the hazardous waste 
facility. 

To confirm that the OB/OD operations are not adversely affecting the environment, 
SUBASE Kings Bay has implemented a program of annual soil monitoring. The soil 
monitoring program will provide an indication of whether there is a potential for 
groundwater contamination. 

Monitoring wells are not feasible at the OB/OD site due to the presence of the 
berm surrounding the site. Placement of wells within the bermed area would 
create a high probability of damage to the well from the detonation activities. 
Wells placed outside the berm would be over 100 feet from the area of concern; 
it is not felt that these wells could provide significant information. There- 
fore, surface and near-surface soil monitoring will be used to evaluate the area 
for contamination that could impact groundwater. 

SUBASE Kings Bay conducts groundwater monitoring at each SWMU to survey for 
effects of releases from waste disposed at the sites. The SWMUs are inactive and 
investigations are generally performed using a phased approach. The groundwater 
quality at each SWMU is evaluated in comparison to background groundwater 
quality. The details of a groundwater monitoring program for an SWMU are 
presented to the Georgia Department of Natural Resources (DNR), Environmental 
Protection Division, for approval. 

The following sections provide a brief description of the area hydrogeology and 
detail the soil monitoring program. 

E.l SITE HYDROGEOLOGY. The uppermost aquifer in the Kings Bay area is the 
unconfined water table (surficial) aquifer. Below the surficial aquifer lies the 
upper confining unit. The primary artesian aquifer, or the Floridan aquifer 
system, lies below the upper confining unit. The surficial aquifer extends from 
approximately 6 to 90 feet below land surface (bls) and consists of post-Miocene 
Age unconsolidated fine- to very coarse-grained, well sorted sand. Layers of 
poorly sorted sand, clayey silty sand, and, at depth, argillaceous limestone are 
interbedded with these well-sorted sand beds. 

The upper confining unit, beginning at approximately 90 feetbls, ranges from 380 
to 530 feet thick. This confining unit separates the water table aquifer from 
the Floridan aquifer system and includes not only extremely low permeability 
clay, but also moderately permeable sand beds. The confining unit is a regional 
formation, the Hawthorn Formation of late and middle Miocene Age, present from 
north Florida to South Carolina. 

The Floridan aquifer system is composed of upper and lower permeable zones, 
termed the Upper Floridan and the Lower Floridan aquifers, respectively. This 
unit is used for drinking water, as it is of potable quality and provides 
sufficient yield. 

The water table is characteristically quite shallow beneath the Base. Near the 
OB/OD facility, groundwater lies only a few feet below ground throughout most of 
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the year. Water levels from wells screened in the water table aquifer indicate 
that shallow groundwater flow in the OB/OD area is directed east toward Marianna 
Creek and Kings Bay. The hydraulic gradient in this direction is approximately 
0.0024 foot per foot. 

E.2 ANNUAL SOIL SAMPLING PROGRAM. 

E.2.1 Soil Monitoring Soil in the immediate vicinity of the burn pad and 
detonation site will be sampled on an annual basis. This annual sampling will 
investigate the possible presence and extent of any residual soil contamination 
resulting from operations at the OB/OD facility. If contamination is 
encountered, further investigations will be conducted to determine the full 
extent of the impact. If warranted, a plan for corrective action will be 
developed, submitted, and implemented for remediation. 

The presence of contamination will be determined through use of the USEPA Health 
and Environment Assessment (HEA) criteria or by statistical comparison with a 
quantified background sample when no HEA criteria exist. All samples, including 
the background sample, will be analyzed for reactivity and the TCLP for selected 
metals. 

E.2.2 Sample Locations and Depths Soil samples will be collected from three 
areas located within the detonation control berm and one background area located 
northeast of the berm. Figure E-l shows the sampling locations. During each 
annual sampling event, the background sample will be collected first to prevent 
cross contamination. 

Two samples will be collected near the burn pan, directly north and south of the 
pan, approximately 3 feet from the unit. Samples will be collected from the top 
6 inches of soil at both locations. 

The third sample location is located directly in the center of the detonation 
area. Three samples will be collected vertically from this location. Sample 
intervals are 0 to 1, 1 to 2, and 2 to 3 feet bls. 

The background sample will be collected from an area away from the OB/OD facility 
and from an interval of 1 to 2 feet bls. 

E.2.3 Sampling Methodology Field sampling teams will consist of at least two 
people and EOD personnel will be present during all sampling activities. One 
person will collect the sample while the other person maintains complete notes 
on sampling procedures and daily activities. 

Disposable latex surgical gloves will be worn during all sampling activities. 
To prevent cross contamination, a clean pair will be donned before each sample 
is collected. 

All samples will be collected with a clean, stainless-steel hand auger and placed 
in containers appropriate for the parameters of concern (Table A-4). Immediately 
after collection, samples will be placed on ice in ice chests. On the day of 
collection, samples will be labeled and shipped in ice chests via overnight 
courier to a USEPA-approved laboratory. 
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A COC form will be completed and kept with the samples inside the cooler at all 
times. Sampling personnel will maintain custody from the time of sample 
collection until the cooler is delivered to the courier service. 

The hand auger will be decontaminated before the first sample is collected and 
between each sample collection. Decontaminationwill consist of anAlconoxN wash 
and potable water rinse. 

E.2.4 Sample Analysis Samples will be analyzed for barium, cadmium, mercury, 
selenium, and lead using the TCLP and reactivity tests. Analytical methods and 
sample quantities for each constituent are presented in Table E-l. 

Table E-l 
Analytical Requirements 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Parameter Method Container Preservative Holding Time 

TCLP Metals 1311 (TCLP) 6010 or 7000 Series 7471 16 ounce glass jar, 4oc 28 days to extraction 
(mercury) Teflon”-lined septa 66 days to extraction 

Reactwity U.S. Bureau of Mines 4 Liters WA WA 
1. Gap test 
2. Detonation, deflagration, and transition 

test 

Notes: TCLP = Toxicity Characteristic Leachate Procedure. 
“C = degrees Celsius. 
N/A = not applicable. 
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SECTION F 
PREPAREDNESS AND PREVENTION PLANS 

The information in this section is provided in accordance with the requirements 
of 40 CFR 270,14(b)(4), (S), (6), (8), and (9); 40 CFR 264.14; 264.15; 164.30 
through 164.37; and 264.174. 

F.1 SECURITY 140 CFR 270.14(b)(4)1. 

F.l.l Security Procedures and EsuiDment Overall security for SUBASE Kings Bay 
is the responsibility of the Base Security Officer. A pass issued by the Base 
Security Office is required for entry onto the Base. Transport access to SUBASE 
is gained only through one of five entrances. The Stimpson Gate on Stimpson 
Drive is staffed 24 hours a day by security police. The St. Marys Gate (also 
referred to as Daniel Webster Gate) on the south side of the Base on Point Peter 
Road is also continuously manned. The Jackson Road Gate is located north of 
Stimpson Gate and is open and manned during brief periods in the morning and 
afternoon on weekdays. Franklin Gate located to the south of Stimpson Gate is 
manned during normal working hours. The fifth gate located north of Jackson Gate 
on USS Proteus Boulevard is locked except for special occasions and is for 
limited access to SUBASE. The entire Base is fenced along land boundaries. 

In addition to the gate guards, the Base Security Officer and security personnel 
patrol the Base 24 hours a day, 7 days a week. All security personnel are 
equipped with radios for immediate reporting of emergencies or security problems. 
The entire station is connected to an internal telephone system that is also used 
for off-station communication. 

The hazardous waste facility is surrounded by a chain-link fence with a locking 
gate. In addition, the facility meets the security requirements of 40 CFR 264.14 
by being part of SUBASE Kings Bay, which has a complete security system as 
described in the previous paragraphs. Besides the Base security system and 
perimeter fence, the building is kept locked except when the hazardous waste 
Facility Operator is there. All hazardous wastes are kept within the locked 
facility. 

Warning SiFns. Signs reading "DANGER - UNAUTHORIZED PERSONNEL KEEP OUT" and "NO 
SMOKING" will be posted on the hazardous waste facility in sufficient numbers to 
be seen from any approach. All signs will be legible from a distance of 25 feet 
and will be written in English. 

The OB/OD facility has danger signs posted that read "DANGER - UNAUTHORIZED 
PERSONNEL KEEP OUT." These signs are posted at the entrance to the facility on 
John C. Calhoun Road and on each side of the facility. In addition, "NO SMOKING" 
signs are posted at the facility. These signs have been produced so that they 
are legible from at least 25 feet and are written in English. 

F-1.2 Waiver SUBASE Kings Bay does not request a waiver of the security 
requirements stated in 40 CFR 264.14(a)(l) and (2) regarding injury to intruder 
and violation by intruder. 
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F.2 INSPECTION SCHEDULE 140 CFR 270.14(B)(5)1. 

F.2.1 General Insoection Requirements SUBASE conducts general inspections of 
the hazardous waste management area for structural deterioration, unauthorized 
discharges, equipment malfunctions, and security problems. These general 
inspections are performed by the Fire Department Inspector (quarterly), Public 
Works (weekly), and the Safety Officer (at least quarterly). These inspections, 
as described in Table F-l, are in addition to the requirements for a hazardous 
waste storage facility. 

Table F-l 

General Inspections 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Inspector 

Safety Officer 

Nature of Inspections Frequency 

The SUBASE Kings Bay Safety Officer conducts periodic At least quarterly 
inspections of all buildings for compliance with the 
OSHA and ANSI standards, as well as Navy 
requirements. These inspections are documented and 
include ventilation, safety equipment, and procedures. 

Fire Inspector The SUBASE Kings Bay Fire Department Fire Inspector At least quarterly 
conducts periodic inspections of all buildings for fire 
safety and compliance with NFPA and Navy fire safety 
standards. Inspector initiates changes if required. 

Public Works The Public Works maintenance staff conducts periodic Weekly 
inspections of all station facilities for evidence of 
malfunctions, deteriorations, and needed improvements. 

Notes: SLJBASE = Naval Submarine Base. 
OSHA = Occupational Safety and Health Administration. 
ANSI = American National Standards Institute. 
NFPA = National Fire Protection Agency. 

F.2.2 OB/OD Inspection Requirements The OB/OD facility is a structureless unit; 
therefore, the structural inspection requirements of 40 CFR 264.14 do not apply. 
However, the grounds of the OB/OD facility will be inspected prior to and after 
each burn or detonation operation. The inspector will look for UXOs or large 
items of debris, such as metal casings, and dispose of them before any destruc- 
tion operations are undertaken. Also, the containment device used for conducting 
open burning operations will be inspected for signs of significant deterioration 
that may allow initiating fluids or ash to leak onto the ground. The inspector 
will inspect all welds to ensure that they are intact and ensure that there are 
no unexploded materials remaining in the device from the previous burn. 

In addition, emergency equipment will be inspected. Portable fire extinguishers 
will be inspected to ensure that they are in proper working order. The pressure 
gauge will be check and the pressure noted. If the pressure gauge indicates that 
the extinguisher requires recharging, the inspector will make arrangements with 
the Base Fire Department to get the extinguisher recharged. 

NAVSEA OP 5 requires that there be two fire blankets at the OB/OD facility when 
burning and/or detonation operations are being conducted. The inspector will 
check to ensure that they are at the facility and that they are in a condition 
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suitable for their purpose. In addition, the inspector will ensure that safety 
glasses are present. He will also inspect the oxygen breathing apparatus (OBA) 
canisters, full-face respirators, and Scott'air packs (self-contained breathing 
apparatus [SCBA]) on a monthly basis and after each use. The inspector will note 
the condition of the air canisters, the pressure gauges on the air canisters, 
valve, and seals and ensure face masks are fully intact and free from cracks or 
significant deterioration. 

The inspection table for the OB/OD facility is included as Table F-2. EOD will 
be responsible for maintaining the inspection records for a period of at least 
3 years. 

F.3 WAIVER OF PREPAREDNESS AND PREVENTION REQUIREMENTS 140 CFR 270.14(b)(6)1. 
SUBASE Kings Bay does not request a waiver of the preparedness and prevention 
requirements of 40 CFR, Subpart C. Documentation of compliance with these 
requirements is contained below and in Section D and Section G. 

F.3.1 Equinment Requirements 

F.3.1.1 Internal Communication Internal communication in the storage area at 
the hazardous waste facility will be by voice. Fire alarm pull stations are 
located at all exits of the building and fire alarm horn and light devices are 
located in the stairwell and in the office area. Heat detectors designed for the 
detection of fires will be located in each storage bay, the forklift charging 
area, the repackaging bay, the center aisle, laboratory, and the mechanical room. 
The actuation of any manual fire alarm or automatic heat detector will cause all 
building evacuation alarm devices to sound continuously and a coded signal will 
be transmitted over the station fire alarm system circuit. 

Internal communication at the OB/OD facility will be by voice. The number of 
personnel involved in activities at the unit will be limited, but in no case will 
operations be conducted by only one person. This will ensure that at least one 
person is able to notify emergency response personnel in the event that the other 
person is injured or in the case of an emergency situation. 

F.3.1.2 External Communications Telephones located in the hazardous waste 
facility will provide external communications to other areas on-base and off-base 
services, if needed. Also, the fire detection and alarm system will provide a 
means of direct contact with the SUBASE Fire Department. 

F.3.1.3 Emergency Equipment Portable fire extinguishers, emergency shower and 
eye wash stations, water supply (for decontamination), personal protective equip- 
ment (discussed in Section G), a first aid kit, and absorbents are maintained at 
the hazardous waste facility. This equipment is identified on Figure D-2 and a 
list of the equipment, quantity, and location is provided in Section G. 

Emergency equipment for the OB/OD facility is maintained and stored at the EOD 
office located in Building 2013 at SUBASE Kings Bay, Emergency equipment is 
taken to the OB/OD facility when burning or detonation operations are conducted. 
The facility is unmanned except when treatment operations are conducted; there- 
fore, emergency equipment is not maintained at the unit. Emergency equipment 
consists of portable fire extinguishers, citizens band (CB) radios contained in 
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Table F-2 
Open Burning and Open Detonation Facility Inspection Schedule 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Rem Problem Frequency 

I. Smfety and Emergency Equipment 

Fire extinguishers Needs recharging Prior to disposal operations 

Fire blankets Present Prior to disposal operations 

Radios Operative Prior to disposal operations 

Safety glasses Present Prior to disposal operations 

Full face respirators Cracks and deteriorated lines Monthly and after use 

OBA canisters Dents, cracks, and signs of deterioration Monthly and after use 
and low oxygen. 

ScottTM air packs (SCBA) Dents, cracks, and/or signs of deterioration Monthly and after use 
and low oxygen. 

II. Facility Inspection 

Unexploded materials Present Prior to disposal operations 

Metal fragments Present Prior to disposal operations 

Cartridges Present Prior to disposal operations 

Ash and residues Present Prior to disposal operations 

Open burning containment device Broken welds, holes, or cracks Prior to disposal operations 

Notes: OBA = oxygen breathing apparatus. 
SCBA = self-contained breathing apparatus 

Inspector’s name 

Title 

Date of Inspection 

Time of Inspection (Military Time) 
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EOD vehicles, and safety glasses. In addition, OBA canisters, full-face respira- 
tors, and Scott' air packs are available for use if toxic fumes are to be 
generated. The Base Fire Department is capable of responding within 5 minutes 
to any emergency situation encountered at the OB/OD facility. 

F.3.1.4 Water for Fire Control Fire hydrants nearest to the hazardous waste 
facility are identified on Figure D-l and Figure G-2. In addition, the only 
fire hydrant near the OB/OD facility is identified on Figure B-2. These hydrants 
will provide water for fire fighting. Water pressure in the area of the proposed 
hazardous waste facility and the OB/OD facility ranges from 70 to 75 pounds per 
square inch. 

F-3.2 Aisle Space Requirements Aisles in the hazardous waste facility will 
provide sufficient space to allow unobstructed movement of personnel for 
inspections. At a minimum, 2.5-foot aisles will be maintained between rows of 
hazardous waste. Aisle space requirements are further discussed in Section D. 

The OB/OD facility does not store containers of waste and, therefore, the aisle 
space requirement does not apply directly. This facility is designed to allow 
ample room for vehicles to enter and leave and, in the event of an emergency, 
response personnel will have ample room to maneuver. 

F.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 140 CFR 270.14(b)(8)1. 

F.4.1 Loadinn and Unloading Ooerations All loading and unloading operations at 
the hazardous waste facility will take place at the loading dock and in the 
center aisle. The center aisle has been designed to contain spills that occur 
during these operations. The drums will be transported on pallets for safe 
handling. 

There are no loading and unloading docks at the OB/OD facility. Safety 
procedures for unloading hazardous explosive materials have been discussed in 
Section D. 

F.4.2 Run-off There will be no contaminated run-off from the hazardous waste 
facility under normal conditions. The facility will be completely curbed with 
interior sections designed to collect and hold all spills. The completely 
enclosed building will retard rainwater from entering the facility and protect 
runoff from contamination. 

At the OB/OD facility, contaminated run-off during burning operations is 
prevented by conducting the burn in a secondary containment device. This device 
is suitable to contain all generated ash, which may be hazardous, as well as 
initiating liquids such as kerosene or diesel fuel. The open detonation 
exercises are conducted on the ground and there are no structures in place to 
prevent contaminated run-off. The logistics behind this is that containment 
devices will be destroyed during the detonation operations and it is assumed that 
the explosive will react to 99.999 percent complete. 

F.4.3 Water Supplies Groundwater contamination at the hazardous waste facility 
is prevented by eliminating the discharge of hazardous waste onto unprotected 
ground. The storage cells are designed to contain spills and allow for cleanup, 
thus preventing groundwater contamination. 
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Groundwater contamination resulting from open burning is prevented by containing 
residual ash and initiating liquids resulting from open burning of waste 
explosives. 

The nearby sources of surface water at the OB/OD facility include Marianna Creek, 
Kings Bay, and the Cumberland Sound. Destruction operations are not expected to 
contribute to surface water contamination due to the minute amount of generated 
by-product materials. 

F.4.4 Equipment and Power Failure Electrical equipment used in the storage area 
of the hazardous waste facility includes lights. A translucent panel located in 
each bay will provide natural light. If a power failure occurs and there is not 
sufficient sunlight to continue operations, all handling operations will be 
discontinued. In this event, emergency lights located in the center aisle will 
provide sufficient light for safe exit from the building. 

There are no electrical sources available at the OB/OD facility. Therefore, this 
regulatory guideline does not apply. 

F.4.5 Personnel Protection Equipment Information on the characteristics of the 
hazardous wastes stored in the hazardous waste facility is provided in Section 
C. Protective equipment in the hazardous waste facility include an SCBA, acid 
resistant coveralls, gloves, and face shields. Further details may be found in 
Section G. Use of protective equipment is covered in the initial and annual 
personnel training program (Section I-i). 

Personnel protective equipment used at the OB/OD facility include portable fire 
extinguishers, face shields, OBA canisters, full face respirators, and SCBA. The 
protective equipment is stored at the EOD office and maintained by the same 

group. Under normal operations, respiratory protection is not required. 

F.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTES 140 
CFR 270.14(b)(9)1. 

F.5.1 Precautions to prevent Ignition or Reaction of Ignitable or Reactive 
Wastes The hazardous waste facility will be used to store ignitable wastes and 
incompatible wastes. Very small quantities of reactive wastes may also be stored 
in the facility. The OB/OD facility will only treat wastes that are reactive and 
ignitable. The precautions designed to prevent accidental ignition have been 
described in Section D. The following precautions will be taken to prevent 
reactions involving wastes stored at the hazardous waste facility. 

The compatibility of all containers with the contained waste is ensured by the 
exclusive use of DOT specification containers appropriate to the waste (as 
determined from 49 CFR 172.101 and 173). 

To prevent external ignition, signs bearing the legend "NO SMOKING" will be 
placed at the hazardous waste facility. In addition, spark-proof tools, bung 
pullers, wrenches, etc., will be used when working near ignitable wastes. 

To prevent external ignition of explosive hazardous wastes, signs bearing the 
legend "NO SMOKING" have been posted and spark resistant tools will be used when 
working with explosive hazardous wastes. The requirements have been discussed 
in greater detail in Section D. 
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F.5.2 Management of Incompatible Wastes in Containers Incompatible wastes 
generated are identified in an incompatibility table in Section C (see Table 
C-2). To ensure that incompatible wastes are not mixed in the same container or 
in an unwashed container that previously held an incompatible waste, the 
Environmental Engineer will provide a copy of that table to each generating unit. 
Additionally, training for personnel handling hazardous waste includes a 
discussion of that table and instructions on segregating incompatible wastes. 
Personnel are specifically trained to compare wastes to be added to a drum with 
the label on the drum and to refer to the incompatibility table before adding 
waste. The Environmental Engineer and his staff provide assistance to each 
generating unit in selecting the proper container for each waste generated. 
Hazardous wastes are never placed in unwashed containers, except materials that 
are returned to their original containers as waste. 
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SECTION G 
HAZARDOUS WASTE FACILITY CONTINGENCY PLAN 

The information in this section is provided in accordance with the requirements 
of 40 CFR 270.14(b)(7) and Subpart D of 40 CFR 264. 

SUBASE Kings Bay is essentially self-contained for emergency response to fires, 
explosions, and spills. The Base maintains a 24-hour fire department for 
response to fires and mobile spill control equipment for response to spills. The 
following Contingency Plan will be coordinated with each on-base department with 
emergency response duties. The Contingency Planhas been prepared as an indepen- 
dent document and is included here in its entirety. 

G.l INTRODUCTION AND GENERAL INFORMATION. 

G-1.1 Introduction This Contingency Plan presents procedures and equipment 
maintained By SUBASE Kings Bay to respond to hazardous situations related to the 
generation, accumulation, treatment, and storage of hazardous wastes. 

Responses to emergencies involving hazardous wastes will be supervised by an 
Emergency Coordinator. The Emergency Coordinator will have the ultimate 
authority and responsibility for the following: 

1. determining if the emergency involves a spill of a reportable 
quantity of material (per 40 CFR 117), 

2. assessing the immediate threat to the environment or human health 
beyond the boundaries of the Base, 

3. determining when to initiate notification procedures to other 
agencies, 

4. ensuring that proper cleanup equipment and procedures are available, 
and 

5. providing assistance personnel and equipment to work centers for 
spill response. 

Departments responsible for emergency response are identified in this plan. 
Specific methods of response to spill, fires, and flood emergencies involving 
hazardous waste are given. Emergency and protective equipment is also described. 

G.1.2 General Information SUBASE Kings Bay is located in the southeast corner 
of Georgia, approximately 8 miles north of the Georgia-Florida border, in Camden 
County. The vicinity map presented on Figure B-l depicts SUBASE Kings Bay with 
respect to the nearby cities of St. Marys, Georgia; and Jacksonville, Florida. 

Naval Submarine Base Kings Bay is the Navy's newest major base. Its mission is 
the support of the submarine launched ballistic missile system and operation of 
facilities providing that support, The Base Commanding Officer has responsibil- 
ity for operations of more than $150 million worth of facilities and cognizance 
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over activities on the more than 16,000 acres of property at Kings Bay. In 
addition to the Base's primary mission of support of submarine operations, 
support is provided to a growing number of tenant commands. 

SUBASE Kings Bay generates, treats, and stores hazardous waste. A base map of 
SUBASE Kings Bay identifying the hazardous waste facility is included as Figure 
B-2 and is located in a pocket at the end of this permit application. A site 
plan of the hazardous waste facility is presented on Figure G-2 (located in the 
back of this permit). 

G.2 EMERGENCY COORDINATORS. In an emergency, the Emergency Coordinator listed 
below (primary first, then alternate) will be contacted. The listed individuals 
have the authority to commit the necessary resources of the Base and have been 
trained in emergency response. Their authority to commit the resources of the 
Base is delegated from the Public Works Officer. 

Primarv Emergency Coordinator Alternate Emergencv Coordinator 

Michael Anderson James E. More 
Environmental Engineer Environmental Engineer 
(912) 673-4620 (office) (912) 673-4759 (office) 
(912) 638-4981 (home) (912) 882-2466 (home) 
524 Wesley Circle 102 Partridge Lane 
St. Simons Island, GA 31522 St. Marys, GA 31558 

Other emergency organizations and telephone numbers are listed in Table G-l. The 
person who will call these numbers during normal working hours is the hazardous 
waste coordinator, Michael Anderson, at (912) 673-4620 and during off duty hours, 
it will be the Command Duty Watch Station Officer at (912) 673-4703 or 2020. 

G.3 IMPLEMENTATION CRITERIA. The Contingency Plan must be implemented under the 
following circumstances. 

1. Fire and Explosion 

a. Fire causes release of toxic fumes. 
b. Fire spreads beyond area of ignition. 
C. Fire threatens offsite areas. 
d. Fire-fighting agents result in contaminated runoff. 
e. Imminent threat of explosion. 

2. Spills and Leaks 

a. Fire hazard exists due to spilled material. 
b. Toxic fume hazard exists. 
C. Groundwater may be threatened. 
d. Spill threatens offsite geography. 
e. Spill threatens navigable water. 
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Table G-l 
Emergency Organization 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Emergency Organization Telephone’ 

injury or chemical exposure Base Clinic 6734266 
6734247 

Fire or explosion Base Rre Department 

Explosive Ordnance Disposal Detachment 

Hazardous material spill Base Fire Department 

Spill in waterway National Response Center 

Operations Officer 

USEPA Region IV 

Natural disaster Base Security 

Disaster Preparedness Defense 

All of the above Georgia Emergency Response 

’ All area codes are 912 unless otherwise specified. 

Note: USEPA = US. Environmental Protection Agency. 

673-3333 

6732076 

673-2222 

(600) 424-6602 

673-2649 

(404) 661-4062 

673-2145 

6734692 

(404) 666-4300 
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6.4 EMERGENCY RESPONSE PROCEDURES. 

G.4.1 Notification In the event of an emergency situation that meets the 
implementation criteria, the Emergency Coordinator must be notified by the 
discoverer. The Emergency Coordinator will make the Federal, State, local, and 
Navy-required official notifications, if necessary, after assessing the 
situation. The Emergency Coordinator will also notify the Base Security Office, 
Fire Department, and clinic, if necessary. 

G.4.2 Identifyinn Types of Waste The Emergency Coordinator will determine the 
type of waste involved, or threatened, in the emergency by reference to the 
hazardous waste storage log. If the containers can be approached safely, this 
identification will be made from the labels on the containers. 

G-4.3 Assessment The Emergency Coordinator, assisted by the Base Fire 
Department Response Unit, will determine whether the emergency poses a major 
threat sufficient to activate the Contingency Plan. If the Emergency Coordinator 
determines that an occurrence could threaten human health or the environment 
outside the facility, he must immediately notify the Georgia DNR (404/656-7802), 
the Georgia Emergency Response Center (404/656-4300), and/or the National 
Response Center (800/424-8802). The report must include: 

1. name and telephone number of reporter; 

2. name and address of facility; 

3. time and type of incident (e.g., release or fire); 

4. name and quantity of material(s) involved, to the extent known; 

5. extent of injuries, if any; and 

6. possible hazards to human health or the environment outside the 
facility. 

G.4.4 Control Procedures Potential emergency incidents may be classified under 
one of the following: (1) fire and explosion or (2) spills and leaks. 
Additional guidance related to fires and spills is contained in the following 
paragraphs. 

Fire and Explosion. The hazardous waste facility will have two ABC-type fire 
extinguishers mounted not more than 60 inches from the floor. In the event of 
a small fire, these extinguishers should be used. 

If the fire cannot be extinguished with the extinguishers, the Base Fire 
Department and the Emergency Coordinator should be telephoned (call Fire 
Department first). Notify Fire Department Dispatcher that a fire has been seen 
in the hazardous waste facility. 

The Base Fire Department will initiate immediate response as follows. 

1. They will ensure that all personnel have evacuated the affected area 
and give first aid to injured personnel. 
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2. They will evacuate any loading and unloading vehicles if they are 
present. 

3. They will contact the Emergency Coordinator (who will notify all 
proper Navy commands and Federal, State, and local officials as 
required) and Base Security. 

4. If the Fire Commander orders a limited evacuation, the Emergency 
Coordinator will request Base Security to evacuate all personnel 
within a l,OOO-foot radius of the area. 

5. Fire Department will conduct fire extinguishing efforts. 

6. If the situation warrants, the Fire Commander may telephone or radio 
for assistance from nearby municipal fire departments. 

7. An "all clear" signal will be given when the Fire Commander and the 
. Emergency Coordinator agree that the emergency is over. 

Spills and Leaks. The most probable emergencies involving spills or leaks of 
hazardous waste from containers are: 

. spills caused by accidents during loading of waste at generating 
work centers, 

. spills as a result of vehicular accident during movement of waste, 

. spills caused by accidents during loading and unloading operations 
at the storage building, or 

. leaks from stored containers at the temporary collection areas and 
the storage building. 

All loading, transfer, and unloading operations are conducted under the close and 
direct supervision of employees trained in emergency response. Therefore, a 
trained and qualified person will always be immediately available under the most 

probable spill scenarios. 

In the event of a spill or leak from one or more containers, the Emergency 
Coordinator will make an immediate assessment of the degree of hazard posed by 
the spill. This assessment will include the type of material spilled, direction 
of movement of spill and associated vapors (if any), potential for injury, and 
the threat of fire or explosion. Based on this assessment, the Emergency 
Coordinator will initiate one or both of the following actions: 

1. direct the Base Fire Department where to mobilize and stand by at 
the site for fire protection, and/or 

2. request Public Works personnel and/or the Base Operating Services 
(BOS) contractor personnel to handle spill response under his 
supervision. 

The area impacted by the spill will be evacuated for a distance of 100 feet in 
all directions. It is not probable that any spill or leak from a container will 
require greater evacuation. 
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The Emergency Coordinator will direct BOS contractor personnel to bring liquid 
spill absorbent material, 85-gallon recovery drums, and personal protective 
equipment to the spill location. The BOS contractor personnel, instructed in 
safety procedures and use of emergency equipment, will contain the spill with 
absorbent and load solidified material into recovery drums. 

The Emergency Coordinator will initiate all required notifications for the spill 
of a reportable quantity of a hazardous substance (1 pound unless a higher or 
lower quantity has been specified in 40 CFR 117) or hazardous waste. 

If the Emergency Coordinator determines that onsite efforts are insufficient or 
if navigable waters adjacent to SUBASE Kings Bay are threatened, he will notify 
the appropriate authorities. 

The Emergency Coordinator will initiate all notifications required by the 
Contingency Plan. These notifications include the reporting of a spill of a 
reportable quantity of any hazardous material and reports to the appropriate Navy 
command. 

1. 

The procedures-to be followed in the event of a spill include: 

locate injured personnel, if any, and notify the Base clinic to 
mobilize ambulances and medical personnel; 

2. 

3. 

evacuate area within lOO-foot radius and alert downwind employees; 

dispatch BOS contractor emergency personnel and associated response 
equipment to site of spill; 

4. monitor progress to determine whether additional assistance is 
required; 

5. 

6. 

7. 

8. 

clean-up personnel must use personal protective equipment (gloves, 
suits, and breathing apparatus): 

remove leaking drums to recovery drums; 

use absorbent material to contain and solidify liquid; 

place all solidified spill material and contaminated spill debris in 
drums; and 

9. dispose contaminated soil at a hazardous waste disposal facility. 

After the immediate emergency, the Emergency Coordinator must assess whether 
unprotected soil has been contaminated and arrange for the containerization and 
removal of contaminated soil to protect groundwater supplies from contamination 
(it is unlikely that sufficient material can spill at one time to pose an 
immediate threat to groundwater). The Emergency Coordinator must also ensure 
that all emergency equipment and safety equipment is cleaned, decontaminated, and 
restored for immediate use. Stock of absorbent and recovery drums must be 
checked and replenished if necessary. 

G.4.5 Prevention of Recurrence of Fires, Explosions, or Releases The Emergency 
Coordinator may order the temporary removal of containers of waste from the 
storage building or generating work center after an emergency until the area is 
safe and no recurrence can be expected. 
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G-4.6 Storage and Treatment of Released Material The Emergency Coordinator will 
order all spilled material, clean-up debris, and contaminated soil to be 

containerized and stored until transfer to an offsite treatment or disposal 
facility. 

6.4.7 Incompatible Wastes The Emergency Coordinator will ensure that released 
material incompatible with other wastes is segregated during temporary storage 
and that incompatible wastes are not accidently mixed during clean up. 

G.4.8 Post-Emernencv Equipment Maintenance After an emergency event, all 
emergency equipment will be cleaned so that it is suitable for reuse or it will 
be replaced. Before operations are resumed, an inspection of all safety 
equipment will be conducted. The Georgia DNR (404/656-2833) will be notified 
that post-emergency equipment maintenance has been performed and operations will 
be resumed. 

G.4.9 Container Spills and Leakane Response to container spills and leakage is 
discussed in Subsection G.4.4. 

G.5 EMERGENCY AND PROTECTIVE EQUIPMENT. Materials and equipment stored and 
necessary for safe emergency response at SUBASE Kings Bay are listed in Table 
G-2. Personal protective equipment is stored at the hazardous waste container 
storage building, the generating work centers, and the Base Fire Station. 

Emergency equipment, primarily fire extinguishers and absorbent material, must 
be located at all hazardous waste collection points and at the hazardous waste 
container storage building. Employees must be trained in the use of this 
equipment in case of a hazardous waste emergency. 

Protective personal equipment, first aid kits, and fire extinguishers should be 
located at all hazardous waste generating work centers and at the hazardous waste 
container storage building. Specific personal protection equipment provided to 
employees handling hazardous waste include: 

. gloves, 

. safety boots, 

. splash aprons, 

. safety glasses, 

. cartridge respirators, and 

. chemical resistant suits (Tyvek"). 

Additionally, SCBA and complete chemical suits are available at the fire station. 

G.6 DISTRIBUTION AND COORDINATION. SUBASE Kings Bay has entered into a 
coordination agreement with the BOS contractor to provide hazardous substance 
spill cleanup. In addition, copies of the Contingency Plan will be sent to the 
Clinic, Fire Department, Safety Office, Security Officer, and EOD Group Two 
Detachment. 

G.7 EVACUATION PLAN. The Emergency Coordinator and the Fire Chief have been 
trained in determining hazardous conditions and are responsible for determining 
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Table G-2 
Materials and Equipment for Safe Emergency Response 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Material and Equipment’ Location function Capabilities or Capacities 

Dump truck (3) Building 2007 Transport of contaminated 6 cubic yards 
earth to hazardous waste 
facility. 

Pumper trucks Building 2004 Are fighting One 1 ,Kr&gallon, two 75Ogallon 
light water and foam capability. 

Front-end loader Building 267 Excavate earth l/2 cubic yard bucket 

Road grader (2) Building 2607 Scrape earth lo-foot-wide blade 

Explosion-proof pump Building 2610 Pump liquids 200 gallons per minute 

65-gallon recovery Hazardous waste facility Spill response and overpack Overpack 55gallon drums and 
drums. containerize spilled materials and 

spill debris. 

Absorbent Hazardous waste facility Spill response Use to solidify and contain spills 
and leaks from containers. Do not 
use on unneutralized acids or 
caustics. 

Forklift Hazardous waste facility 

Self-contained breathing Building 2004 
apparatus (SCBA). 

Fire extinguishers Hazardous waste facility 

Telephone Hazardous waste office 

Fire alarm Hazardous waste facility 

Fire hydrants See Figure G-2 

Eyewash and shower Hazardous waste facility 

Safety glasses Hazardous waste facility 

Rubber gloves Hazardous waste facility 

Safety boots Hazardous waste facility 

Cartridge respirators Hazardous waste facility 

Chemical resistant suits Hazardous waste facility 
CTyvekW 

Drum removal 

Personal protection 

Spill clean up 

Obtain assistance 

Obtain assistance 

Fire protection 

Decontamination 

Personal protection 

Personal protection 

Personal protection 

Personal protection 

Personal protection 

Use to move drums of waste that 
are leaking. 

1 .l gallons per minute 

Onbase and offbase contact with 
emergency response agencies. 

Direct contact with Base Fire 
Department. 

Water supply at adequate volume 
and pressure. 

Decontaminante personnel 
assigned to hazardous waste 
building. 

Protect eyes 

Hand protection 

Foot protection 

Respiratory protection 

Body protection 

First aid kit Hazardous waste facility First aid Minor treatment 

Disaster recovery van Building 2012 

Disposable clothing Personal protection 

Scottn air packs Personal protection 

See notes at end of table. 
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Table G-2 (Continued) 
Materials and Equipment for Safe Emergency Response 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Material and Equipment’ Location Function Capabilities 

Disaster recovery van 
(continued) 

Full-face respirators Personal protection 
and assorted 
cartridges 

Face shields Persona) protection 

Rubber gloves Personal protection 

Soap Decontamination 

Plastic bags Decontamination 

Metal trash cans Decontamination 

Absorbent materials Decontamination 

Towels Decontamination 

Mercury vacuum Decontamination 
cleaner 

Mercury spill kits Decontamination 

Shovels Excavate and decontaminate 

Pry bars Removal of lids 

Draegern multigas Detection of over 50 
detector. chemicals. 

Mercury sniffer Mercury detection 

Combustible gas Methane calibrated 
indicator. 

Oxygen meter Determines adequacy of 
available oxygen. 

Atmosphere monitor Detect hydrogen sulfide, 
carbon dioxide, and oxygen 

Radio and/or Emergency frequencies 
transmitter 

Atmosphere Detect hydrogen sulfide, 
monitoring carbon dioxide, and oxygen 

1 ’ The number in parenthesis represents the quantity of equipment available. I 

KB Sits 11 [PART~B.~MO3B 
mlv.04.95 G-12 



whether evacuations are necessary in the event of an emergency (except for 
evacuation due to destructive weather). Indication of the need to evacuate 
include conditions such as hissing drums, visible chemical clouds, or explosive 
conditions. 

If the Emergency Coordinator determines that an evacuation of the area is 
necessary, Security will notify occupants and instruct them to leave the 
immediate vicinity. 

Re-entry to the area will be allowed only when the Emergency Coordinator gives 
an "all clear" instruction. 

G.8 REQUIRED REPORTS. In addition to the verbal notifications to be initiated 
by the Emergency Coordinator, written follow-up reports will be prepared. All 
emergencies that require the implementation of the Contingency Plan will be 
incorporated into the operating record of the facility and will be reported in 
writing within 15 days to the Director of the Georgia DNR. The report will 
detail name of the facility; date, time, and type of accident; type and quantity 
of material involved; extent of injuries; assessment of the impact on human 
health and the environment; and the quantity and disposition of material 
released. In addition, reports must be filed with the Public Works Officer and 
other Navy officials. After an emergency, the Emergency Coordinator will review 
the Contingency Plan for effectiveness and make changes as are appropriate. The 
plan will also be reviewed when emergency coordinators, emergency equipment, or 
the hazardous waste management plan are altered. 
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SECTION H 
PERSONNEL TRAINING 

The information in this section is provided in accordance with the requirements 
of 40 CFR 270.14(b)(12) and 40 CFR 264.16. 

H.l OUTLINE OF THE TRAINING PROGRAM. Hazardous waste handling personnel at 
SUBASE Kings Bay must successfully complete a training program that teaches them 
to perform their duties in a way that ensures compliance with the Hazardous and 
Industrial Waste Management Plan and the regulations. Personnel must be trained 
either before or within 6 months after assignment to a position that includes 
duties involving hazardous waste and may not work unsupervised until they have 
completed the training. However, respiratory training must be performed before 
any worker is required to wear a respirator. Additionally, personnel with duties 
that involve hazardous waste must take part in an annual review of the initial 
training. 

The responsibilities and qualifications of designated employees in the hazardous 
waste generating units are detailed in a plan manual published by the Naval 
Energy and Environmental Support Activity (NEESA), Navy Hazardous Material 
Environmental Management Program: Guide for the Hazardous Waste Management Plan, 
NESO 20.2-029A, November 1981. 

Table H-l presents a syllabus for a Navy hazardous waste facility operator's 
course, which is used to meet SUBASE training needs. 

H.1.1 Job Title and Job Description 

Position Title: Environmental Engineer 

Responsibilities: 

. coordinator under delegation from Commanding Officer for all 
hazardous waste activities: 

. liaison with generating units; 

. obtain all necessary permits, licenses, and liaison with Federal, 
State, and local environmental regulatory agencies; 

. initiate purchase of emergency equipment, waste handling equipment, 
and reference materials; 

. acquire analytical tests of wastes and provide liaison with contract 
laboratory; 

. supervise loading and unloading of hazardous wastes for disposal and 
provide liaison with disposal vendor; 

. coordinate temporary collection areas in accordance with the waste 
management plan and appropriate regulations and permit conditions; 

KS Site 11 IPART-B.perl#OY)JE 

mlv.04.95 H-l 



Table H-l 
Course Syllabus from the Hazardous Waste Facility Operator’s Course 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Introduction 

A. Clean Water Act 
B. Clean Air Act 
C. Transportation Safety Act 
D. Occupational Safety and Health Act (OSHA) 
E. Toxic Substances Control Act (TSCA) 
F. Resource Conservation and Recovery Act (RCRA) 
G. Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), i.e., Super fund 
H. State regulations 
I. Local regulations 

Key Elements of RCRA 

A. Definition of a hazardous waste 
B. Manifest system for tracking hazardous waste from cradle to grave 
C. Standards for generators and transporters 
D. Permits for treatment, storage, and disposal facilities 
E. Requirements for State programs 
F. Requirements for waste analysis, facility inspection, personnel training, emergency and contingency plans, and closure 

plans. 

Navy Directives and Policy 

A. OPNAVINST 5090.1 

Responsibilities 

A. Commanding Officer 
B. Supply Officer 
C. Supervisory personnel 
D. Hazardous Material and Environmental Engineer 

Hazardous Material and Hazardous Waste Identification and Sources 

A. Definitions 
B. Hazardous waste inventory 
C. Hazardous waste found in significant quantities 
D. Significantly hazardous substances 
E. Bulk waste 
F. HMTA 
G. Overhaul and decommissioning 
H. PCBs 
I. NRP 
J. Ordnance waste 
K. Consolidated hazardous item list 
L. Hazardous Material Information System (HMIS) 
M. Hazardous Material Safety Data Sheets 
N. Chemical Hazardous Response Information System (CHRIS) 
0. OHMTADS 
P. CHEMTRAC (800 4249300) 

Collecting, Handling, and Storinq Procedures 

A. Introduction and general information 
B. Proper collection, handling, and storing 
C. Waste generation locations 
D. Prevention of spills 
E. Solvents (including organic solvents) 
F. Plastics (problems in case of fire) 

See notes at end of table. 

G. Metals 
H. Significantly toxic metals 
I. Asbestos 
J. Safety practices and protective clothing 
K. Fire classifications 
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Table H-l (Continued) 
Course Syllabus from the Hazardous Waste Facility Operator’s Course 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Labelino and Containerization 

A. Department of Transportation labels 
8. Chill label 

Facilities and Services Division Responsibility 

C. Hazardous waste label 
D. Types of containers 

A. Types of treatment systems 
B. Disposal systems 
C. Manifest systems 

Spill Provention Coned and Countermusves lSPCCl 

Spill Continoency Planning 

A. Definition of SPCC and Spill Contingency Plan 
8. Responsibilities 
C. Objectives of plan 
D. Spill cleanup materials (small scale) 
E. Spill response contacts 
F. Spill response actions (small and large scale) 

Onsits Training Procaddves 

G. Knowledge of spilled material 
H. Booms, skimmers, pumps, and dredging 
I. Examples of good versus poor response actions 
J. U.S. Navy discharge restrictions 
K. Communications in an emergency 

Notes: OPNAVINST 5090.1 = 
HMTA = 
PCB = polychlorinated biphenyl. 
NRP = 
OHMTADS = 
r.UFMTRAC = 
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. maintain Spill Prevention Containment and Control (SPCC) plan and 
Contingency Plan, upgrade or modify plans, as required, and review 
plans after incidents; 

. train SUBASE Kings Bay personnel in proper handling and storage of 
hazardous wastes; and 

. prepare manifests and hazardous waste reports. 

Qualifications: Must have knowledge of appropriate Federal, State, and local 
regulations; basic chemical principles; and hazardous waste handling procedures. 
In addition, a 4-year Bachelor of Science degree in the engineering field and 1 
to 3 years experience in industrial pollution control is required for this 
position. 

Position Title: Disaster Preparedness Officer 

Responsibilities: 

. inspects all safety equipment for applicability, conditions, and 
efficiency; 

. performs safety audits to ensure safety operations of facility and 
compliance with Occupational Safety and Health Administration (OSHA) 
standards, American National Standards Institute (ANSI) standards, 
and Navy requirements; and 

. recommends facility modifications when required to increase safe 
handling procedures. 

Qualifications: Must have knowledge of appropriate OSHA, ANSI, and Navy 
standards. 

Position Title: Hazardous Waste Facility Operator 

Responsibilities: 

. operates hazardous waste storage facility in accordance with 
hazardous waste management plan and the appropriate regulations and 
permit conditions; 

. maintains operating log, performs regular inspections, and schedules 
maintenance; and 

. requests purchase of waste handling equipment and reference 
materials. 

Qualifications: Must have knowledge of appropriate Federal, State, and local 
regulations; base chemical principles; and hazardous waste handling procedures. 
In addition, the hazardous waste Facility Operator must have at least 6 months 
experience in industrial pollution control and have successfully completed the 
Hazardous Waste Facility Operator's Course conducted by NEESA. 
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Position Title: Hazardous Waste Handlers (May have various other internal job 
and/or position titles, referred to as hazardous waste handlers for permit 
purposes.) 

Responsibilities: 

. operates forklift and other material handling equipment, 

. repackages materials as may be required, 

. notifies Emergency Coordinator in the event of an emergency, and 

. accepts instructions of hazardous waste Facility Operator. 

Qualifications: Must be trained in implementation of hazardous waste management 
plan requirements, material handling equipment operations, packaging of hazardous 
materials, hazardous waste incompatibilities, and segregation of incompatibles. 

Position Title: Emergency Responders 

Responsibility: 

. provide response to hazardous waste incidents requiring Contingency 
Plan implementation. 

Qualifications: Must be trained in use of personal protective equipment, 
containment equipment and procedures, specialized removal equipment, and 
containerization of hazardous waste. 

H.1.2 Training Content, Frequency. and Techniques 

H.1.2.1 Environmental Engineer Training for the Public Works Environmental 
Engineer will consist of the Hazardous Waste Facility Operator's Course and 
Trainers Workshop conducted by NEESA and Defense Packaging of Hazardous Materials 
for Transportation course conducted by the Joint Military Packaging Training 
Center or equivalent. 

H.1.2.2 Disaster Preparedness Officer The Disaster Preparedness Officer is 
trained by attendance at the Navy's Hazardous Waste Facility Operator's Course 
or equivalent. 

H.1.2.3 Hazardous Waste Facility Operator Training for the Hazardous Waste 
Facility Operator will consist of the Hazardous Waste Facility Operator's Course 
which is a 4-day course developed by the U.S. Navy. The course syllabus is shown 
in Table H-l. This training will be supplemented by site-specific information 
provided by the Training Director. 

H.1.2.4 Hazardous Waste Handlers The Training Director will be responsible for 
providing on-the-job training for the hazardous waste handlers. The hazardous 
waste handlers must be familiar with the handling practices that will minimize 
the possibility of fires, explosions, and releases of hazardous wastes; 
inspection requirements; and in the use of safety and emergency response 
equipment. 

Otto fuel and Otto fuel wastes are materials that require careful handling and 
extensive training for handlers. Therefore, all employees associated with the 
fuel and/or its wastes are given detailed on-the-job training. The basis for 
this training is the Otto fuel manual. The training will be given by the Waste 
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Coordinator at Defensive Ordnance. The Otto fuel manual contains sections 
dealing in detail with the following topics: an introduction, which contains a 
summary of warnings, precautions, and safety rules; general information including 
sources of additional assistance within the Navy; the chemical and physical 
properties of Otto fuel; specific health and safety precautions and equipment; 
shipping information; storage and handling procedures, including response to 
spills, fires, and instructions on decontamination of personnel and equipment; 
and spill reporting requirements. 

H.1.2.5 Emergency Responders The Public Works Environmental Engineer is 
primarily responsible for coordinating responses to emergencies. He is 
responsible for instructing other personnel in response to emergencies. The 
instruction should include: 

. emergency communications and alarm systems, 

. procedures for response to liquid spills, 

. power failure response procedures, 

. evacuation routes and procedures, 

. response to fires and explosions, 

. decontamination procedures, and 

. procedures for removal and containerization of released material, 
contaminated soil, or surface water or any other material that 
results from a release, fire, or explosion. 

H.1.3 Training Director The formal training courses are conducted by Navy 
hazardous waste specialists, who have been pre-selected for extensive 
professional experience and education in environmental control. The on-base 
training director will be the Public Works Environmental Engineer. 

H.1.4 Relevance of Traininp to Job Position Representatives of generating units 
receive broad training to ensure their awareness of the hazardous waste manage- 
ment plan and the procedures to be followed. All other personnel who may be 
involved in the hazardous waste storage operations are closely supervised by the 
Environmental Engineer, the Disaster Preparedness Officer, or the hazardous waste 
Facility Operator. The Environmental Engineer receives broadly based instruction 
on a continuing basis. 

H.1.5 Training for Emergency Response The Emergency Coordinator is primarily 
responsible for coordinating responses to emergencies. He is responsible for 
personally instructing other personnel (such as clean up contractors) in response 
to emergencies. 

The instructions provided include: 

. emergency communications and alarm systems, 

. procedures for response to liquid spills, 

. power failure response procedures, 

. evacuation routes and procedures, 
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. response to fires and explosions, and 

. decontamination procedures. 

In addition, there are two types of emergency response training. SUBASE Kings 
Bay maintains a full-time, 24-hour Fire Department whose employees undergo 
continuing training for response to fires and explosions. SUBASE Kings Bay also 
conducts two yearly hurricane evacuation drills for training purposes. 

The BOS contractor is responsible for maintaining all non-shipboard equipment and 
structures on the Base. They are given continual on-the-job training in the 
performance of their duties. Fire Department personnel are trained in the 
maintenance of all fire-fighting equipment on a continuing basis. 

The hazardous waste management system at SUBASE Kings Bay does not employ any 
automatic waste feed cut-off systems; therefore, no training is necessary on the 
parameters of such a system. 

H.2 IMPLEMENTATION OF TRAINING PROGRAM. All new personnel will complete this 
training program within 6 months of assignment to the hazardous waste storage 
facility or within 6 months of their date of employment, whichever is later. No 
employee hired or assigned to work at this facility will work unsupervised prior 
to completion of the training program. 

Records documenting the job title, job description, name of employee, and 
completed training programs are maintained onsite and retained until closure of 
the facility. 

H.3 PERSONNEL TRAINING FOR OB/OD. The following section details the training 
programs required for personnel at SUBASE Kings Bay who handle explosive 
hazardous wastes as required by 40 CFR 270.14(b)(12) and 40 CFR 264.16. 

H.3.1 Outline of Traininp Program Hazardous waste handling personnel at SUBASE 
Kings Bay must successfully complete a training program that ensures compliance 
with the hazardous waste management plan. Personnel must be trained within 6 
months after assignment to a position that includes duties involving hazardous 
waste and may not work unsupervised until they have completed the training. 
Additionally, personnel with duties that involve hazardous waste must take part 
in an annual review of the initial training. The training for EOD personnel at 
SUBASE Kings Bay is conducted at Indian Head, Maryland, and is a joint effort by 
the U.S. Navy, Army, and Air Force. This training class is specifically designed 
to train personnel in all phases of explosives handling and destruction 
operations. 

H.3.2 Job Titles and Description 

Officer in Charge of Explosive Ordnance Disposal. The officer in charge of EOD 
is responsible for ensuring that all personnel involved in the handling of 
explosive hazardous wastes receive proper training in the areas of hazardous 
waste management. Typical duties of the officer in charge may include: 

1. ensuring that all personnel involved in explosive disposal 
operations are trained in the proper management of such hazardous 
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explosives and the use of emergency equipment and procedures as 
established in NAVSEA OP 5; 

2. assigning personnel for disposal operations; 

3. maintaining operating records, contingency plans, and inspection 
check lists; 

4. ensuring that inspections of the OB/OD areas are conducted after 
each disposal operation; and 

5. monitoring any explosive hazardous wastes received from offsite 
facilities. 

EOD Technicians. The EOD technicians are responsible for a number of duties 
related to the transporting and treatment of explosive hazardous waste including: 

1. ensuring that all containers of hazardous waste are in good 
condition prior to transportation to the open detonation unit; 

2. ensuring that all containers of hazardous waste are secured in the 
vehicle prior to transporting to the OB/OD unit as required per 
NAVSEA OP 5; 

3. ensuring proper unloading and placement of waste explosives at the 
treatment area; and 

4. ensuring that proper disposal operations, inspections, and removal 
of any unexploded debris or residues are conducted as specified per 
NAVSEA OP 5. 

H.3.3 Training Content The hazardous waste training program for facility 
personnel at EOD consists of onsite disposal instructions, as well as classroom 
instruction. 

In addition, all personnel involved in disposal operations will be fully capable 
of performing the following operations: 

1. be able to identify, assemble, disassemble, prepare, and use 
successfully all EOD-unique tool sets in each of their inherent 
modes; 

2. be able to identify, render safe, recover, and dispose all 
conventional ordnance; 

3. be able to perform the procedures to safely remove any AEHs 
involving the ejection system and/or ordnance stores; 

4. know all the procedures to follow in fragmentation, identification, 
and ordnance exploitation; 

5. be familiar with all of the current trends in countermeasure 
improvised explosive devices (IEDs); 
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6. be able to successfully identify, decontaminate, render safe, 
package, and dispose of chemical munitions and be able to detect, 
neutralize, decontaminate, and dispose of chemical agents: 

7. be able to identify, render safe, and package components of all 
weapons used by the U.S. Marine Corps and be familiar with all 
special weapons used by other services; and 

8. be able to perform all administrative and logistical tasks inherent 
to the EOD mission. 

H.3.4 Traininn Director All training is conducted under the direct supervision 
of a person knowledgeable in all aspects of hazardous waste management activities 
pertinent to operations at the open detonation unit. Onsite instruction is 
provided by the officer in charge at EOD. All training at SUBASE Kings Bay, 
including hazardous waste training, will be monitored by the Base Environmental 
Engineer at Public Works. 

H.3.5 Implementation of the Training Program All new personnel will complete 
this training program within 6 months of assignment to the hazardous waste 
disposal area or within 6 months of their date of employment, whichever is later. 
No employee hired or assigned to work at this facility will work unsupervised 
prior to completion of the training program. 

The training program is presented once for each new employee on an individual 
basis by a professional representative of a hazardous waste training contractor 
designated by the Navy. Retraining in the area of specific waste handling 
procedures are conducted quarterly for all personnel involved in disposal 
operations. 

Training records are currently kept in each EOD personnel's personal file. The 
Environmental Engineer at Public Works will be responsible for maintaining 
training records. In addition, training records will be kept for a minimum of 
3 years for all personnel at EOD. 
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SECTION I 
CLOSURE PLAN, POST-CMSURE PLAN, AND 

FINANCIAL REQUIREMENTS 

This section is submitted in accordance with the requirements of 40 CFR 270.14(b) 
(13), 264 Subpart G, 264.178, and 264.602. This plan identifies steps that will 
be necessary to completely close the facility at the end of its intended operat- 
ing life. The designs of the hazardous waste facility and the OB/OD facility are 
not conducive to partial closure; therefore, no partial closure is intended. A 
post-closure plan is not required for the hazardous waste storage facility and 
all wastes shall be removed at closure. A detection monitoring program is being 
implemented at the OB/OD facility to detect possible surface contamination 
resulting from airborne deposition and inadequate treatment. At this time, it 
is assumed that contaminated soils, if any, will be removed or remediated to 
attain clean closure. Because clean closure will be achieved, a post-closure 
plan is not required. 

SUBASE Kings Bay will maintain an onsite copy of the approved closure plan and 
all revisions to the plan until the certification of closure completeness has 
been submitted and accepted by Georgia DNR. The Base Commander or authorized 
representative will notify the Georgia DNR at least 180 days prior to the date 
final closure is expected to begin. Upon completion of closure, SUBASE Kings Bay 
will submit to the Georgia DNR a certification that the facilities have been 
closed in accordance with the specifications in the approved closure plan; the 
certification will be completed by both SUBASE Kings Bay and by an independent 
registered professional engineer. 

Since SUBASE Kings Bay is owned by the Federal government, 40 CFR 264.140(c) 
exempts SUBASE Kings Bay from the requirements of 40 CFR 264 Subpart H, 
"Financial Requirements." The exempted requirements include, but are not limited 
to, closure and post-closure cost estimates, financial assurance mechanisms for 
closure and post-closure, and liability insurance. 

Partial closure of the hazardous waste management units is not planned. However, 
if future circumstances or decisions force the discontinuation of one of the 
units, Sections I.1 and I.2 of the closure plan present procedures for final 
closure of each hazardous waste unit. 

I.1 CLOSURE PLAN FOR HAZARDOUS WASTE STORAGE FACILITY. 

1.1.1 Closure Performance Standard Closure of the hazardous waste facility will 
ensure that the hazardous waste storage facility requires no further maintenance; 
eliminates threats to human health and the environment; and prevents the escape 
of hazardous wastes, hazardous waste constituents, leachate, contaminated 
rainfall, and waste decomposition products to the surface waters, groundwater, 
or atmosphere. 

The hazardous waste storage facility provides containment for all internal spills 
or leaks. The SUBASE Kings Bay Contingency Plan requires the immediate removal 
of contaminated soil in the event of a spill or leak during loading, unloading, 
or transfer to the hazardous waste storage facility. These preventive measures 
minimize the extent of decontamination at closure. 
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1.1.2 Final Closure Activities Final closure will include transportation of the 
final inventory of waste to a permitted disposal facility, washdown of the 
hazardous waste facility, and removal of any residual contaminated soil in the 
loading and unloading area. Soil sampling and analysis will be performed during 
closure to verify the existence or absence of soil contamination. 

If contamination is detected, further soil sampling and analysis will be required 
to determine the extent of contamination, Upon delineating the area and depth 
of contamination, soil removal operations may begin. Contaminated soils will be 
transported off the site to a permitted disposal facility. Specific information 
regarding the sampling and analysis operations is further discussed in Subsection 
1.1.5. 

1.1.3 Maximum Waste Inventorv The maximum inventory of wastes in storage at the 
hazardous waste storage facility at any time during the operating life will be 
59,840 gallons (equivalent to 1,088 55-gallon drums). 

1.1.4 Schedule for Closure Within 90 days after receipt of the final volume of 
hazardous wastes, all hazardous wastes will be removed from site. The Georgia 
DNR will be notified by SUBASE Kings Bay 180 days before beginning final closure 
activities. The proposed schedule for closure of the hazardous waste storage 
facility is shown in Figure I-1. Closure will be completed within 180 days after 
receiving the final volume of wastes. 

1.1.5 Facility Closure The final inventory of wastes will be removed from the 
hazardous waste facility and transported to a commercial hazardous waste disposal 
facility. All drums will be sealed and labeled prior to shipment. 

After the final inventory of waste has been removed, the hazardous waste coordin- 
ator will inspect the area and have all loose items (i.e., papers, pallets, or 
empty containers removed and packaged for disposal as hazardous waste, as appro- 
priate). An independent Georgia-registered professional engineer will certify 
that all wastes have been removed and that the building is ready for decontamina- 
tion. Under the direction of the hazardous waste coordinator, personnel trained 
and monitored in accordance with OSHA 1910.120 regulations and wearing suitable 
personal protective equipment will wash each bay of the storage facility with 
water containing ionic surfactant. 

Wash water will be collected and characterized to make an RCRA hazard determina- 
tion prior to disposal. Wash water that meets criteria for classification as 
nonhazardous waste will be discharged to the sanitary sewer if approved by the 
operator of the sanitary waste water treatment facility. 

Each storage bay will be rinsed until visual inspection indicates that the 
cleansing solution has been removed. The completeness of decontamination will 
be evaluated by collecting samples of rinse water and submitting the samples for 
analyses of constituents suspected to be present based on knowledge of the wastes 
handled at the facility. Based on the results of these analyses, the storage 
bays may be cleaned a second time, rinsed, and samples of rinse water collected 
for analyses. The analyses will be selected based on the types of residual 
constituents present in the initial rinse samples. The storage bays will be 
considered decontaminated when analytical results for rinsate samples are no 
longer RCRA hazardous as defined in 40 CFR Part 261. 
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Once decontamination of the storage facility is completed, the hazardous waste 
coordinator will certify the results of all tests and an independent Georgia- 
registered professional engineer will visually inspect the storage building and 
review the test results of each bay. If all criteria described above are met, 
the Georgia-registered professional engineer will certify the facility deconta- 
mination. 

Four samples of the top 6 inches of soil will be collected along each edge of the 
drive at the truck entrance and exit ramp. Abackground sample will be collected 
from an area known not to be impacted by hazardous wastes. Each of the four 
samples and the background sample will be analyzed for hazardous constituents 
applicable to hazardous waste routinely stored in the building. Analytical 
methods for these analyses will be as specified in USEPA Publication SW-846 for 
soil tests. If any contaminated soils are found, further sampling and analyses 
will be conducted to determine the extent of contamination. All contaminated 
soils will be removed and transported to an appropriate waste disposal facility 
based on the constituents present. 

To determine if the soil is contaminated, the concentrations of hazardous 
constituents detected in the soil samples will be compared to USEPA health-based 
criteria or to qualified background values if no health-based values are 
available. 

Following soil removal, at least five samples will be collected from the area 
from which soils were removed to verify successful removal of contaminated soils. 
Soils will be removed until this verification is successful. Any area from which 
soil is removed will be restored using uncontaminated topsoil, and appropriate 
vegetative cover will be established. 

Expendable items used in the decontamination process such as mops, brooms, hand 
tools, buckets, gloves, coveralls, and boots will either be decontaminated or 
containerized and properly disposed. All wash and rinse waters will be contained 
and samples will be collected for waste characterization analyses. Excavation 
vehicles will be decontaminated by scraping and/or brushing solids from the 
blades and tires which contacted the contaminated soil. The scrapings will be 
properly handled and disposed. Evacuationvehicles will be pressure washed, with 
all wash water collected, characterized, and properly disposed. 

I.2 CLOSURE PLAN FOR OB/OD FACILITY. This section provides a closure plan for 
the SUBASE Kings Bay OB/OD facility. This facility is utilized for the OB/OD of 
waste military ordnance and pyrotechnics that, upon declaration as waste 
products, are classified as hazardous waste. This plan was prepared in 
accordance with 40 CFK 270.14(6)(13), 264 Subpart G, and 264.602. 

The OB/OD facility is an existing structureless U-shaped unit approximately 500 
feet long and 200 feet wide, with the open end to the north. The berm walls of 
this unit have been constructed approximately 20 feet above original grade and 
serve as a protective barrier. Burning and detonation activities occur in the 
southern part of the unit and are controlled from a bunker adjacent to the 
entrance of the bermed area. The compound is open air with no protection from 
the weather. The topography of the area within the berm is nearly flat with a 
slight slope from the north to the south. Parts of the site are topped with a 
grass cover, but the majority of the surfaces are bare earth. 
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Two types of thermal treatment are conducted at the OB/OD facility. Treatment 
operations include open burning of waste pyrotechnics in a containment device and 
open detonation for waste explosives on the ground. The containment device for 
open burning operations consist of a 55-gallon steel drum capable of withstanding 
intense heat and capable of containing initiating liquids, residual ash, and 
debris. The drum is situated within a 4-foot by B-foot secondary containment pan 
with a l-foot lip. The secondary containment pan is constructed of 0.25-inch 
boiler plate and is capable of containing the entire contents of the burning 
drum. The burning drum and secondary containment pan are expected to contain 
hazardous constituents and minimize the extent of decontamination at closure. 
No burning activities have been conducted on the bare ground at SUBASE Kings Bay. 

Open detonation operations are conducted on the ground without a containment 
device. At this time, there is no feasible way to utilize a containment device 
due to the inherent nature of treatment. Therefore, sampling operations will be 
conducted to determine the extent of contamination resulting from atmospheric 
dispersion and infiltration of contaminants. Such sampling operations are 
described in Subsection 1.2.5. 

This closure plan conforms to the requirements of 40 CFR 264 Subpart G and 
SubpartX and identifies steps that are necessary to close the existing hazardous 
waste facility. The design of the facility is not conducive to partial closure; 
therefore, no partial closure is intended. 

SUBASE Kings Bay will maintain an onsite copy of the most current closure plan. 
Until final closure is completed and certified in accordance with 40 CFR 264.115, 
a copy of the most current plan will be furnished to the USEPA and the Georgia 
DNR upon request; including request by mail. The most current written plan will 
be provided during site inspections to any officers, employees, or representa- 
tives of USEPA or Georgia DNR who are duly designated by the USEPA Regional 
Administrator or the Georgia DNR. 

1.2.1 Closure Performance Standard The OB/OD facility will be closed in a 
manner that minimizes the need for further maintenance; controls, minimizes or 
eliminates, to the extent necessary to prevent threats to human health or the 
environment, post-closure escape of hazardous waste, hazardous waste 
constituents, leachate, contaminated runoff, or hazardous waste decomposition 
products to the ground, surface waters, or the atmosphere. 

1.2.2 Final Closure Activities Final closure of the OB/OD facility will include 
treatment of the final inventory of waste, characterization of environmental 
media, and corrective action for environmental media, if necessary. 

1.2.3 Maximum Waste Inventory The OB/OD facility is a Class C range. As such, 
the explosive limits for this range are established at 150 pounds of explosive 
per detonation and 4,000 pounds of explosive per burn. Therefore, the maximum 
quantity of explosives which may be treated at any time during the operating life 
of the facility is 4,150 pounds. 

1.2.4 Schedule for Closure Final closure activities for the OB/OD facility will 
be completed per the schedule shown in Figure I-2 assuming groundwater remedia- 
tion is not necessary. If groundwater remediation is necessary, the closure 
schedule will have to be extended based on the extent of groundwater remediation 
required. Within 90 days after receipt of the final volume of hazardous waste, 
all hazardous wastes will be treated or removed from the site. The Georgia DNR 
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required. Within 90 days after receipt of the final volume of hazardous waste, 
all hazardous wastes will be treated or removed from the site. The Georgia DNK 
will be notified by SUBASE Kings Bay 180 days before beginning final closure 
activities. Closure will be completed within 180 days after receiving the final 
volume of wastes. Final closure will be supervised and certified by an indepen- 
dent Georgia-registered professional engineer, in addition to the owner and 
operator. SUBASE Kings Bay does not anticipate a need for an extension of 
closure time; therefore, no extension is requested at this time. 

1.2.5 Facility Closure The first step in closure of the OB/OF facility will be 
treatment of the remaining inventory of waste. 

The second step of closure will be to evaluate environmental media for residual 
contamination resulting from operations at the OB/OD area. Characterization of 
environmental media will be conducted using a phased approach. The initial phase 
will involve characterization of surface soil. If surface soil contains residual 
contamination, then groundwater and subsurface soil sampling will be conducted 
to determine if migration of contaminants into subsurface media has occurred. 
If results of the surface soil sampling program do not indicate residual conta- 
mination from site operations, then the potential for migration of contaminants 
to subsurface media is not present and no further characterization is necessary. 

The third and fourth steps of closure involve corrective action for contaminated 
media and certification of closure, respectively. Corrective action is contin- 
gent upon identification of contaminatedmedia. Evaluation of contaminated media 
and subsequent corrective action are discussed in more detail in the remainder 
of this subsection. 

Characterization of Environmental Media. Based on the nature of wastes handled 
at the OB/OD area, potential contaminants include metals and residual explosive 
material. Laboratory analyses for characterization of environmental media will 
include TCLP metals, nitroaromatics, and nitroamines using SW-846 analytical 
methods (USEPA, 1986). 

The initial phase of characterization involves collection and analyses of surface 
soil samples. Surface soil samples will be collected from within 0 to 1 foot 
bls. Sample locations will be on 50-foot centers inside the bermed area and on 
the walls of the berm. If necessary, the sampling grid will be expanded to 
delineate contaminated areas. 

If the analytical data from the surface soil samples indicates that contaminants 
are present, a subsurface soil sampling program will be implemented. Locations 
for subsurface soil sampling will be selected based on surface soil analytical 
data. Subsurface soil sampling will target potentially contaminated areas. At 
each subsurface soil sample location, samples will be collected at 2-foot 
intervals, beginning at a depth of 2 feet bls and extending to 10 feet bls. 
Additional sampling will be conducted if necessary to define the vertical extent 
of contamination. 

Groundwater will be evaluated for contamination if contaminated surface soil is 
found at the site. Contaminants in solution may migrate to the water table 
without causing discernible contamination of subsurface soil, so contaminated 
subsurface soil is not the sole prerequisite for groundwater characterization. 
The horizontal and vertical extent of groundwater contamination, if any, will be 
defined. 
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Sampling equipment and methodology for surface soil, subsurface soil, and 
groundwater will be selected based on standard practices at the time of closure. 
Because closure of the OB/OD facility is not eminent, and considering the 
advancements in investigative technologies that are likely, present practices may 
not represent the best available means of site characterization. Presently, hand 
augers, trowels, or spoons made of stainless steel are used for collection of 
surface soil samples. Subsurface soil samples are collected using split-spoon 
samplers, or a similar device, to obtain relatively undisturbed core samples. 
Hollow stem auger drilling or direct push methods are used to advance the 
borehole between sampling intervals. Groundwater characterization includes 
drilling and installation of monitoring wells, well development, well purging, 
and collection of groundwater samples. 

The presence of contamination will be assessed by comparing analytical data for 
the samples of environmental media to corresponding USEPA health-based criteria 
or to qualified background values if no health-based values are available. The 
need for corrective action will be based on this assessment. 

Corrective Action. Corrective action will be required if the results of 
characterization analyses indicate contaminated environmental media are present 
at the OB/OD area as a result of site operations. The process of selecting a 
corrective action for a particular media generally involves an evaluation of 
several possible remedies. The types and concentrations of contaminants, media, 
and volume effected, cleanup criteria, time, and cost are considered during the 
evaluation and selection of corrective action technologies. For example, it may 
not be feasible to remove all soil containing elevated concentrations of a 
contaminant. In this situation, notification will be made to the Georgia DNR and 
to USEPA Region IV. The approach presented in this closure plan may not be 
appropriate for all contamination scenarios, but represents an approach 
appropriate for the most likely scenarios and considers present trends in 
remedial technologies. 

Corrective action for soil will involve excavation followed either by offsite 
disposal or onsite treatment to remove or reduce contaminant concentrations to 
allowable levels. Onsite treatment may include stabilization of contaminants 
such that the material is suitable for disposal at a Subtitle D facility, or a 
soil washing technology might be appropriate to reduce the volume of material 
that has to be disposed as hazardous waste. If it is not feasible to excavate 
the contaminated soil because of the volume effected and depth of contamination, 
an in-situ technology may be selected, such as bioremediation. Details of the 
selected corrective action for contaminated soil will be submitted to Georgia DNR 
for approval. 

Corrective action for groundwater will involve design and construction of 
extraction, conveyance, and treatment systems or an in-situ treatment technology. 
The nature of the contaminants and volume of affected groundwater will determine 
which type of treatment is selected. The details of corrective action for 
groundwater, if needed, will be submitted to Georgia DNR for approval prior to 
implementation. 

1.2.6 Certification of Closure Within 60 days of completion of final closure, 
SUBASE Kings Bay will submit to the Georgia DNR, by registered mail, certifi- 
cationby SUBASE Kings Bay andby an independent professional engineer registered 
in the State of Georgia, that the OB/OD hazardous waste management unit has been 
closed in accordance with specifications in the approved closure plan. The 
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Certification of Closure must be submitted to the Georgia DNR within 60 days of 
completion of final closure as required by 40 CFR 265.115. 

I.3 POST-CLOSURE CARE. Post-closure care is not expected to be needed at the 
hazardous waste container storage and transfer facility or at the OB/OD facility 
because clean closure is anticipated. Any post-closure care requirements for the 
SWMUs that are discussed in Section K will be addressed in future modifications 
so that the post-closure activities can be designed to address actual site 
conditions. Post-closure activities at the SWMUs might include routine 
inspections and groundwater monitoring. 

I.4 NOTICES IN DEEDS. Notices in Deeds are not required for storage and 
treatment facilities, which includes the SUBASE Kings Bay hazardous waste 
container storage/transfer facility and OB/OD facility. Notices in Deeds for the 
SWMUs will be recorded within 60 days following certification of closure. 
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SECTION J 
OTHER FEDERAL LAWS 

Information will be provided in accordance with the requirements of 40 CFR 
270.14(b)(20) at the request of USEPA and DNR. At this time, however, the Navy 
believes the hazardous waste and the OB/OD facilities are in compliance with the 
following Federal laws: Wild and Scenic Rivers Act, National Historic Preserva- 
tion Act of 1966, Endangered Species Act, Coastal Zone Management Act, the Fish 
and Wildlife Coordination Act, Clean Water Act, Clean Air Act, and the Toxic 
Substances Control Act. 
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SECTION K 
SOLID WASTE MANAGEMENT UNITS 

The following information is submitted in accordance with requirements outlined 
in 40 CFR 270.14(d). 

An Initial Assessment Study (IAS) was conducted at SUBASE Kings Bay in 1985 to 
identify potential SWMUs. The IAS included records searches, interviews, and 
ground and aerial tours. During the IAS, 16 potential SWMUs were identified, but 
none were recommended for further investigation. The IAS report is included in 
Appendix K-l. 

The Georgia DNR, Environmental Protection Division, issued a Hazardous and Solid 
Waste Amendments permit to SUBASE Kings Bay on September 29, 1989. The permit 
specified four SWMUs suspected to be sources of current or past releases of 
hazardous substances to the environment: 

. Site 5, Army Reserve Disposal Area, Towhee Trail; 

. Site 11, Old Camden County Landfill; 

. Site 12, Army Reserve Disposal Area, Future Dry Dock (now referred 
to as the Current Dry Dock); and 

. Site 16, Army Reserve Disposal Area, Motor Missile Magazines. 

Site 12 was remediated during construction of the dry dock and was approved for 
No Further Action. Site 2, the former fire-fighting training pit, is located 
within Site 12. In correspondence from the Georgia Department of Environmental 
Protection dated January 13, 1994, the Georgia Department of Environmental 
Protection stated that Site 2 will require further investigation and is not 
included in the No Further Action recommendation approved for Site 12. Site 2 
was identified as a potential SWMU during the IAS (1985). During 1994, the 
SUBASE Public Works office conducted interviews and reviewed aerial phtographs 
with individuals familiar with the operations at Site 2 to define the area that 
will be investigated. Figure K-l shows the locations of the SWMUs identified in 
the Hazardous and Solid Waste Amendments (HSWA) permit. 

The SUBASE is modifying this Part B permit application to incorporate the No 
Further Action decision for Site 12 and to add Site 2 as a SWMU requiring further 
investigation. 

K.1 DESCRIPTION OF SOLID WASTE MANAGEMENT UNITS. 

Site 2: Former Fire-fighting Training Pit 

Description. Unlined pit approximately 30 feet by 30 feet by 2 feet 
deep used for fire-fighting training exercises between 1979 and 
1981. Approximately 1,500 gallons of diesel fuel, paints, and paint 
thinners were burned at the site, An unknown amount of hydrazine 
was burned at the site during one fire-fighting training exercise. 

Location. Waterfront area near the dry dock. 
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Disposition. RCRA Facility Investigation (RFI) in planning stages. 

5: site Army Reserve Disposal Area, Towhee Trail 

Description. Approximately 69,000 cubic yards of waste were 
disposed between 1969 and 1974, and included tree stumps, wooden 
pallets, metal ammunition boxes, aluminum sheeting, concrete blocks, 
and kitchen waste. 

Location. West-central part of the SUBASE. 

Disposition. Currently under investigation. 

Site 11: Old Camden County Landfill 

Description. Approximately 500,000 cubic yards of waste, including 
general household and office waste, scrap paper, wood, and sludge 
and grit from the SUBASE sewage treatment plants were disposed from 
1974 to October 1981. 

Location. Near western property boundary north of USS Andrew 
Jackson Drive. 

Disposition. RF1 completed. Interim Measure groundwater extraction 
and treatment system in place to control migration of groundwater 
contaminated with chlorinated and non-chlorinated solvents. 
Treatability study and Corrective Measure Study initiated. 
Corrective Action Plan will be incorporated into Part B Permit 
Application during future modification. 

Site 12: Army Reserve Disposal Area, Current Dry Dock 

Description. Training area used 1974 to 1978 for amphibious ship- 
to-shore materials loading and off-loading exercises. Wastes 
handled at the site included approximately 467,000 cubic yards of 
empty wooden and metal ammunition boxes, concrete slabs, and dummy 
cargo. In the early 1980's, during construction of the dry dock, 
crews excavated scrap metal, dunnage, nail kegs, and oxygen 
breathing apparatus cannisters from Site 12. Six to eight 55-gallon 
drums of waste oil were removed from the site and manifested offsite 
for disposal. Construction activities resulted in removal and 
dredging of much of the area of Site 12, including disposed 
material. The remainder of the site is covered with asphalt. 

Location. Waterfront area on northeastern boundary of SUBASE Kings 
Bay. 

Disposition. No further action required, 

Site 16: Army Reserve Disposal Area, Motor Missile Magazines 

Description. Approximately 4,000 cubic yards of waste were disposed 
between 1954 and 1964. Waste disposed included food, wood, trash, 
scrap metal, tree limbs, and empty paint and solvent cans. 
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Location. South-central part of the SUBASE. 

Disposition. Under investigation. 

K.2 INFORMATION PERTAINING TO RELEASES. Information collected to date 
pertaining to releases of hazardous waste or hazardous constituents from the 
SWMUs at the SUBASE are included in Section K.l. 

KS Site 11 lPART~B.perltO38 
mlv.04.95 K-4 



APPENDIX K-l 

INITIAL ASSESSMENT STUDY REPORT 



i 

; ; 

.. L 

- . 

. . 

SEPTEMBER 1985 

INITIAL ASSESSMENT STUDY OF 

NAVAL SUBMARINE BASE 

KINGS BAY; GEORGIA 

.NEESA 13-086 

* 

NAVAL ENERGY AND ENVIRONMENTAL 

SUPPORT ACtNfTY 

Port Hueneme, Cailfomla 93043 

Release of this document requires prior notification 

of the chief official Of the studied activity. 



Distribution: 

CNO COP-451 

COMNAVFACENGCOM (FAC-1 121 

CO SUBASE KINGS BAY (NS2111 

co SOUTHNAVFACENGCOM (Code 1141 

OICC TRIDENT (09XEl (09XE2) 

DIR SSPO (SP20 161 

DIR ONAS CONAS-04H21 



INITIAL ASSESSMENT STUDY 
NAVAL SUBMARINE BASE, KINGS BAY, GEORGIA 

UIC : N42237 

Prepared By: 

C. C. Johnson C bsociates, Inc. 
11510 Georgia Avenue 

Silver Spring, Maryland 20902 

Contract No. N62474-84-C-3384 

Initial Assessment Study Team Hembers 

Ulric P. Gibson, Project Manager., Uydrogeologist 
Robert H. Gruningcr, Environmental Engineer 

James A. Susan, Environmental Engineer 
Steven D. Stinger, Chemist 

Lawren J. Phillips, Biologist 

Naval Energy and Environmental Support Activity 

Engineer in Charge 

Uilliam D. Venable 

Prepared For: 

‘ NAVY ASSESSMENT AND CONTROi 
OF INSTALLATION POLLUTANTS PROW 

Naval Energy and Environmental Support Activity 
Port Hueneme, California 93043 

September, 1985 



This report presents the results of an Initial Assessment Study (LAS) 
conducted at the Naval Submarine Base (SUBASE) Kings Bay, Georgia. The 
purpose of the IAS is to identify and assess sites posing a potential 
threat to human health or to the environment due to contamination from 
past hazardous materials operations. 

SUBASE Kings Bay is located on an arm of Cumberland Sound called Kings 
Bay. It is between the St. Marys River and Crooked River and connected 
to the sea by a 12-mile access channel vhfch passes through the St. Narys 
Inlet. Potential migration pathvays of pollutauts from past vaste 
disposal and spill sites are through surface vater nraoff to intermittent 
streams, the St. Marys River, the Satilla River, and the Crooked River or 
by infiltration from the surface into ground Water. Surface runoff at 
SUBASE Kings Bay is-slov because of the flat slopes and the amount and 
intensity of the rainfall. The meau annual precipitation at SUBASE Kings 
Bay is approxfmately 54 inches. The presence of permeable sands in the 
area is conducive to rainfall percolation directly into the vater table 
aquifer forming a potential migration pathway.’ The vater eventually 
migrates eastvard through the vater table aquifer (which ranges in 
thickness from 40 to 90 feet) and discharges into streams and springs 
including the North iliver, Crooked River and Marianaa Creek. These 
rivers eventually flov to Kings Bay and Cumberland Sound. Tvo additional 
aquifers, the secondary artesian aquifer and the primary artesian aquifer 
exist at SUBASE Kings Bay. 

The primary artesian aquifer is approximately 470 to 570 feet belov the 
ground surface. There are 22 knovn vater table aquifer veils and five 
production veils vhich cap the primary artesian aquifer at the activity. 
The water table aquifer vells have been unused since the Navy occupied 
the activity in 1978. The five veils in the primary artesian aquifer are 
used by SUBASE for drinking water supply. Only the water table aquifer 
would pose a potential migration pathway as both the artesian aquifers 
are under pressure and not recharged from areas vithia SUBASE Kings Bay. 

Potential contaminant receptors include humans, and endangered, threated 
and rare plants and animals. Since the vater table aquifer is 
hydraulically isolated from any domestic supply aquifers, direct exposure 
(consumption or contact) to humans vould only be through surface vater 
vhich is not likely as most of the surface vaters are used only for 
recreational boating and navigation. Indirect exposure through the food 
chain is more likely since Cumberland Sound is a recreational as vell as 
commercial fishery. Contaminants may migrate to Cumberland Sound by way 
of surface runoff or through sub-surface flov in the water table aquifer 
and subsequently enter the food chain. Humans consuming fish taken from 
the Sound could then be exposed to levels of contaminants actually higher 

i 



than those found in the water due to food-chain amplification. The Sound 
also provides a habitat for tvo endangered fish species, the Atlantic and 
Short-nose Sturgeous. These rpecfes are not consumed by humans, but 
should be considered potential receptors because of their en&ngered 
status. 

Based oa information from historical records, aerial photographs, field 
inspections and persounel lnttrvievs, a total of sixteen potentially 
contaminated sites were fdeotlfied at SUBASE Kings Bay. Each of the 
sites vas evaluated with regard to contamination characteristics, 
migration pathways and pollutaat receptors. 

The study concludes that none of the sixteen sites pose a potential 
threat to human health or to the environment. Therefore, no further 
actfon under the NACIP program Is recowended for any of the sixteen 
sites. . 
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FOREWORD 

The Department of the Navy developed the Navy Assessment and Control of 
Installation Pollutants (NACIP) program to identify and control 
environmental contamination from past use and disposal of hazardous 
substances at Nay and Marine Corps Installations. The NACIP program is 
part of the Department of Defense Installation Restoration Pzogram, and 
is similar to the Environmental Protection Agency's "Superfund" program 
authorized by the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980. 

In the first phase of the NACIP programI a team of engineers and 
scientists conducts an Initial Assesment Study (IAS). The IAS team 
collects and evaluates evidence of contamination that may pose a 
potential threat to human health or to the environment. The IAS includes 
a review of archival and activity records, interviews with activity 
personnel, and an on-site survey of the activity. This report documents 
the findings of an IAS at the Naval Submarine Base (STJBASE), Kings Bay, 
Georgia. 

A total of sixteen sites were identified at SUBASE Kings Say. None of 
the sites at the SWASZ Kings Bay require Confirmation Studies or 
Remedial Measures under the NACIP program. 

Questions regarding this report should be referred to the Naval Energy 
and Environmental Support Activity, l12N, at AUTOVON 360-3351, FTS 
799-3351, or commercial (805) 982-3351. Questions regarding confirmation 
work or other follov-on efforts should be referred to SOUT?i’NAVFACENGCOM, 
11421, at AUTOVON 794-5510, FTS 679-5510, or commercial (803) 743-5510. 

R. S. MOREAU, LCDR, CEC, USN 
Environmental officer 

Naval Energy and Environmental Support Activity 
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CNAPTERL. INTRODUCTION 

1.1 PROGUM BACKGROUND. Past hazardous waste disposal methods, although 
acceptable at the time, have often caused unexpected long-term problems 
through release of hazardous pollutants into the soil and ground water. 
In response to increasing national concern regarding these problems, 
Congress directed the Eovlronmtntal Prottctioa Agency (EPA) to develop a 
comprehensive natioaal program to manage past disposal sites. The 
program is outlined in the Comprehensivt Environmental RtSpOnSt, 

Compensation, and Liability Act (CERCLA) of December 1980. 

1.1.1 DOD Program. Department of Defense (DOD) efforts la this area 
preceded rht nationwide CERCLA program. In 1975, the U.S. Army developed 
for DOD a pilot program to investigate past disposal sites at military 
installations. DOD defined the program as the Installation Restoration 
Program in 1980, and instructed the services to comply with program 
guidelines. 

1.1.2 Navy Program. The Navy manages its part of the program, the Navy 
ASStSSUItnt and Control of Installation Pollutants (NACIF), in three 
phases. Phase one, the Initial Assessment Study (US), identifies 
disposal sites and contaminated areas caused by past hazardous substance 
storage, handling, or disposal practiced at naval activities. These 
sites art then individually evaluated with respect to their potential 
threat to human health or to the environment. Phase two, the 
Confirmation Study, verifies or characterizes the extent of contamination 
present and provides additional information regarding migration pathways. 
Phase three, Remedial Measures, provides the required corrective measures 
to mitigate or eliminate confirmed problems. 

1.2 AUTHORITY. The Chief of Naval Operations (CNO) initiated rht NACIP 
program in OPNAVNOTE 6240 of 11 September 1980, superseded by OPNAVINST 
5090.1 of 26 May 1983. Commander, Naval Facilities Engineering Command 
(COKNAVFACENGCOH), mamges the program within the existing structure of 
the Naval Environmental Protection Support Services (NEPSS) which 1s 
administered by the Naval Energy and Environmental Support Activity 
(NEESA). NEESA conducts the program's first phase, the IAS, in 
coordination wlrh COMNAVFACENGCOM Engineering Field Division6 (EFDs). 
Activities are selected for an IAS by CNO, based on recommendations by 
COMNAVFACENGCOM, the EFDs, and NEESA. Approval of the Naval Submarine 
Base (NSB) Kings Bay, Georgia for an IAS is contained in CNO letter ser. 
451/4U383534 of 26 March 1984. 

1.3 SCOPE 

1.3.1 Past Operations. The NACIP program focuses attention on past 
hazardous substance storage, use, and disposal practices on Navy 
property. Current practices art regularly surveyed for conformity to 
state and federal regulations and, therefore, are not included in the 
scope of the NACIP program. The IAS report addresses operational 
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nonhazardous disposal and storage areas only if they were hazardous waste 
disposal or storage areas in the past. Current operations art 
investigated solely to determine what types and quantities of chemicals 
or other materials were used and what disposal methods were practiced in 
the past. 

1.3.2 Results. If necessary, an IAS recommends mitigating actions to be 
performed by the activity or EFD, or recommends Coafinuatioa Studies to 
be administered by the EFD under the NACIP Program. Based on these 
recommendations, COKNAVPACENGCOM schedules Confirmation Studies for those 
sites which have beta dttermiaed by scltntific and tngiattring judgement 
to be potential hazards to human health or to the taviroweat. 

1.4 INITIAL ASSESSKENT STUDY 

1.4.1 Records Starch. The LAS begins with an iavestigatioa of activity 
records followed by a records starch at various government agencies 
including EFDs, national and regional archievts and records centers, and 
U.S. Geological Survey offices. In this integral. step, study team 
members review records to assimilate informatioa about the activity's 
past mission, iadustrlal processes, waste diSpOSa1 records, and known 
environmental coataminatioa. Examples of records include activity master 

plans and histories, environmental impact statements, cadastral records, 
and aerial photographs. Appendix A lists the agencies contacted during 
this study. 

1.4.2 On-Site Survey. After the records starches, the study team 
conducts an on-site survey to complete documentation of past operations 
and disposal practices and to identify potentially-contaminated areas. 
With the assistance of an activity point-of-contact, the team inspects 
the activity during ground and aerial tours, and interviews long-term 
employees and retirees. The on-site survey for NSB Rings Bay was 
conducted from 11-14 March 1985. Information in this report is current 
as of those dates. 

Information obtained from interviews is verified by data from other 
sources or from corroborating interviews before inclusion in the report. 
If information for certain sites is conflicting or inadequate, the team 
may collect sample6 for clarification. No samples were collected at the 
Naval Submarine Base during the IAS. 

1.4.3 Confirmation Study Ranking System. With information collected 
during the study, team members evaluate each site for its potential 
hazard to human health or to the environment. A tvo-step Confirmation 
Study Ranking System (CSRS), developed at NEESX is used to systematically 
evaluate the relative severity of potential problems. The two steps of 
the CSRS are a flowchart and numerical raaking model. The first step is 
a flow chart based on type of waste, type of containment, and 
hydrogeology. This step eliminates innocuous sites from further 
consideration. If the flow chart indicates a site poses a potential 
threat to human health or to the environment, the second step, the model, 
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is applied. This model assigns a numerical score from 0 to 100 to each 
site. The score reflects the characteristics of the wastes, the 
potential migration pathways from the site, and possible contaminant 
receptors on and off the activity. 

1.4.4 Site Scoring. After scoring a site, engineering judgment is 
applied to determine the need for a Confirmation Study or for immediate 
mitigating measures. At sites recommended for further work, CSRS scores 
art used to rank the sites in a prioritized list for scheduling project. 
For a more detailed description, refer to NEESA 20.2-042, Confirmation 
Study Ranking System. 

1.4.5 Coafirmatioa Study Criteria. A Confirmation Study is recommended 
for sites at which (I) sufficient evidence exists to indicate the 
presence of contami~a~lon, and (2) the contamination poses a potential 
threat to human health or to the environment. 

1.5 CONFIR?!ATION STUDY. Generally, the EFD conducts the Conflnnatloa 
Study in two phases -vtrificatioa and characterization. In the 
verification step, short-term analytical ttstlng and monitoring 
determines whether specific toxic and hazardous materials, identified la 
the IAS, are present in concentrations considered to be hazardous. 
Normally, the IAS recommend6 verification phase sampling and monitoring. 
The design of the characterization phase usually depends on results from 
the verification phase. If required, a characterizatioa phase, using 
longer-ters testing and monitoring, provides more detailed information 
concerning the horizontal and vertical distributiori of contamination 
migrating from sites, as well as site hydrogtology. If sites require 
remedial ac:ions or additional monitoring programs, the confirmation 
study recommendations include the necessary planning information for the 
work, such as design parameters. 

1.6 US REPORT CONTENTS. In this report, the significant findings and 
conclusions from the IAS are presented in Chapter 2. Rtcommeadatlons are 
presented in Chapter 3. Chapter 4 describes general activity 
information, history, biology, and physical features. Chapter6 5 through 
8 trace the use of chemical6 and hazardous materials from storage and 
transfer, through manufacturing and operations, to waste processing and 
disposal. The latter chapters provide detailed documentation to support 
the findings and conclusions in Chapter 2. Figure l-l shows the location 
of the Naval Submarine Base, Rings Bay, Georgia. 
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CUFTER 2. SIGNIFICANT FINDINGS AND CONCLUSIONS 

2.1 INTRODUCTION. This chapter summarizes the significant findings and 
conclusions of the Initial Assessment Study (IAS) team regarding the 
potential contamination migration pathways, the potential contaminant 
receptors, and other characteristics of the waste disposal and spill 
sites identified at SUBASE Kings Bay. Sixteen waste disposal and spill 
sites at SUBASE Kings Bay were identified during the IAS. None of the 
sixteen sites require further action under the NACIP program. Figure 2-l 
identifies the locations of the sixteen sites at SUBASE Kings Bay. 

2.1.1 Hydrogeologp and Mlgratloa Potential. SUBASE Kings Bay 1s located 
on an am of Cumberland Sound called Kings Bay. It is betveen the St. 
Harys River and Crooked River and coanecred tb the sea by a 12-mile 
access channel vhlch passes through the St. Marys Inlet. Potentlal 
migration pathways.for pollutants from past waste disposal and spill 
sites are through surface runoff to unnamed streams or ditches which 
drain co Kings Bay and its tributaries. An additional potential 
migration migration is through laflltratlon from surface uater into 
ground water. Surface runoff at SUBASE Kings Bay 1s slow because of the 
highly permeable soils, flat slopes, and the.amount aad intensity of 
rainfall. The average elevation 1s 30 feet above mean sea level (MSL). 
About one-half of SUBASE Kings Bay, the eastern and south eastern 
portions, vould be inundated by a loo-year flood. The mean annual 
precipitation at SUBASE Kings Bay Is approximately 54 inches. The 
presence of permeable sands in the area is conducive to rainfall 
percolation directly into the water table aquifer, vhlch 1s generally 
found within ten feet of the ground surface. The depth of the vater 
table aquifer ranges from 40 to 90 feet belov the ground surface and is 
isolated from the underlying artesian aquifers by confining layers of 
relatively impermeable clays and llmestoaes. Water la the water table 
aquifer generally migrates along the confining layer and discharges into 
streams and springs including North River, Crooked River, and Marlanna 
Creek. These streams eventually flov east or southeast to Kings Bay and 
Cumberland Sound. There are 22 known wells which tap the vater table 
aquifer located on the activity. All of these veils were abandoned in 
1978 when the Navy took over the base. 

Fresh vater at SUBASE occurs la two additional aquifers: the secondary 
artesian and the primary artesian. Water la the secondary artesian 
aquifer is generally isolated from the other aquifers by clay and 
llmestoae layers tithln which it occupies only isolated pockets. The 
secondary artesian aquifer is generally composed of isolated water 
containing lenses vlthln the randomly layered clay, silt and limestones 
located betveen the water table aquifer and the principal artesian 
aquifer. It is believed that the uater of the secoadary artesln aquifer 
can be found at depths anywhere from 40 to 570 feet below the ground 
surface. 
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The primary artesian aquifer consists of limestones beginning 
approximately 470 to 570 feet below the ground surface and extending to 
approximately 2000 feet below the grouad surface. The. aquifer is divided 
into two water bearing tones made up of NO different types of limestone 
and separated by a 100 to 150 feet thick conflnfng layer of dense 
limestone. Combined, these tvo zones make up the most productive aquifer 
la south east Georgia and are used to supply potable water to the base 
and all the nearby communities. There are five production wells which 
cap the principal artesian aquifer located at the activity (for 
locations, see Figure 2-l). The yield of these veils is estimated to be 
in excess of 1,000 gallons per minute per vell. It is unkaova vhlch zone 
of the aquifer the wells located at the activity tap. 

It appears that the water table aquifer represents the only potential 
contaminant migration pathvay as both artesian aquifers are under 
pressure and are not recharged from the water table aquifer la the area 
of SUBASE Klags Bay. 

2.1.2 Potential Coataminaat Receptors. Potential contaminant receptors 
include humans and endangered, threatened and rare plants and animals. 
Since the water table aquifer 1s hydraulically isolated from any domestic 
supply aquifers, direct contact (exposure by consumption or contact) with 
humans could only be through surface water. This is not likely as most 
of the surface waters are used only for recreational boating and 
navigation. Indirect coatact through the food chain is more likely since 
Cumberland Sound is a recreational and commercial fishery. Contaminants 
may migrate to Cumberlaad Sound by way of surface runoff or through 
subsurface flow in the vater table aquifer and thereby eater the food 
chain. Humans consuming fish taken from the Sound could be exposed to 
levels of contaminants actually higher than levels in the water due to 
food-chain amplification. The Sound also provides a habitat for tvo 
endangered fish species, the Atlantic and Short-nose Sturgeons. These 
species are not consumed by humans, but should be considered potential 
receptors because of their endangered status. 

2.2 WASTE DISPOSAL SITES AND POTENTIALLY COKTAHINATED AREM. Table 2-l 
lists the types and estimated quantities of wastes disposed of at the 
sites. The folloviag are brief descriptions of these sites. 

2.2.1 Site 1, PCB Transformer Storage Area No. 1. This site, used from 
1979 to 1982, was located approximately 80 feet aorth of the old vehicle 
maintenance building (Building 1016) lh the far vestern area of the 
activity (see Figure 2-2). 
120 square feet in size, 

The area was a fenced, unpaved impoundment, 

disposal. 
where 10 PCB transformers were stored awaiting 

The transformers were acquired from the Army vhen the Military 
Ocean Terminal became Navy property. 
leaked from the transformers. 

Less than one gallon of PCB 011 
In 1981, plastic sheets vere placed above 

and belov the transformers and a earthen berm was coastructed. 
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TABLE 2-1 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF 
OPERATION 

TYPES OF HASTES MAP COORDINATES 
DISPOSED OR SPILLED ESTIMATED TOTAL COMMENTS 

qUANTITY 

Site 1, PCB Ttane- 
former Storage 
Area No. 1 

1979 to 
1982 

N Site 2, Fire 1980 to 
A Flghtlng Pit 1981 

SLte 3, PCB Trane- 
former Storage 
Area No. 2 

Site 4, PCB 
Transformer 
Storage Area 
No. 3 

1979 to 
1982 

Early 1980s 
to 1983 

Polychlorinated 
Blphenyls 

Dante oil, dleael fuel 
paint thinner, hydra- 
zlne 

Polychlorinated 
Biphenyls 

Polychlorinated 
Blphenyle 

N290,000-E686,OOO 
leae than one 
gallon 

N294,000-E700,OOO 
100 cubic yarda 

N292,000-E696,OOO 
leas than one 
gallon 

N290,0004!700,000 
one gallon 

Site cleaned up in 
September 1982 

Site excavated and 
matertal sent to the 
currently operated 
Camden County Land- 
fill in 1982 

Site cleaned up in 
1982 

Sol1 and ttanaformer 
hauled off-baee by’ 
a waete diepoeal con- 
tractor 

.- -.. 



TABLE 2-1 (Continued) 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF 
OPERATION 

TYPES OF WASTES 
DISPOSED OR SPILLED 

MAP COORDINATES 
ESTIMATED TOTAL 

QUANTLTY 
COMMENTS 

Site 5, Army Re- 
serve Dlepoeal 
Area, Towhee Trail 

Site 6, Army Re- 
serve Disposal 
Area No. 1 

Site 7, Army Re- 
serve Disposal 
Area No. 2 

Site 8, Army Ro- 
serve Dlepoeal 
Area No. 3 

Site 9, Blue Star 
Shipping Dlspoeal 
Area, Parking Lot 

1969 to 
1974 

At least 
1975 to 
1979 

1971 to 
1977 

1973 to 
1974 

1959 to 
1974 

Tree atumpa, wooden 
pallets, metal ammo 
boxes, aluminum eheet- 
inf3, concrete block, 
kitchen garbage 

Dry wastes, office 
wastes, garbage 

Kitchen garbage 

Paper, wood, kitchen 
garbage 

Pallets, paper, dun- 
nage, old dynamite 

N292,000-E696,OOO 
69,000 cubic yards 

N292,000-E696,OOO 
1600 cubic yards 

N298,000-E696,OOO Uetd during summer 
6500 cubic yarde training camp6 

N296,000-E698,OOO 
350 cubic yards 

Depreeelon and 1 
totally corroded 55- 
gallon drum were 
noticed In the area 
at the time of the 
IAS on-elte vleit 

N290,000-C706,OOO 
1400 cubic yards 

Wastes were dla- 
poeed lnto pita; 
some were burned 

Wastes were die- 
poetd into pita and 
covered with topsoil 

Thle area haa been 
completely excavated 
during COnatrUCtiOn 

actlvltlee 



TABLE 2-l (Continued) 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF TYPES OF WASTES MAP COORDINATES 
OPERATION DISPOSED OR SPILLED ESTIMATED TOTAL COMMENTS 

QUANTITY 

Site 10, Blue Star 
Shipping Dispoeal 
Area, T-Shed 

Site 11, Old 1974 to 
Camden County 1981 

N 
Landfill 

I 
cn 

Site 12, Army Re- 
serve Dfapoeal, 
Area Future Dry Dock 

Site 13, Old DPDO 
Yard 

Site 14, Army Re- 
serve Diepoaal 
Area, Kamehameha 
Avenue 

1974 to 
1979 

1974 to 
1978 

1979 to 
1983 

1958 to 
1978 

Pallets, paper, dun- 
we. old dynamite 

Ceneral household and 
office watrtei3, scrap 
paper, wood, treat- 
ment plant sludge and 
grit 

Wooden and metal ammo 
boxes, coucrete slabs 
dummy cargo, waete 
oil drum 

Painte, eolvente, 
antifreeze, waste 
oil, PCB tranelormera 

Lube oil, dtesel fuel, 
paint 

N290,000-E704,OOO Thle site hae been 
1400 cubic yarde completely excavated 

N295,000-E687,OOO 
500,000 cubic yarde 

N295,000-E701,OOO The area was exca- 
467,000 cubic vated in 1983 
yards 

N-286,000-E698.000 The site wae 
unknown quantitiee cloeed in 1983 

and cleaned up 

N284,000-0702,000 Several drume were 
100 to 200 gallons found during the 

IAS on-alte visit 
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TABLE 2-l (Continued) 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF TYPES OF WASTES MAP COORDINATES 
OPERATION DISPOSED OR SPLLLED ESTIMATED TOTAL COMMENTS 

QUANTITY 

Site 15, Army Re- 1970 to Methanol N292,000-E700,OOO Druae were ob- 
serve Diepoeal 1971 59 to 100 gallons 
Area near Water 

served during the 

IAS on-site vlelt 
Treatment Plant, 
Stineon Drive 

Site 16, Army Re- 1958 to Food, traeh, scrap N288,000-E698,OOO Slta wae covered 
serve Dfeposal 1964 metal, tree linbe, 4000 cubic yarde with 6011 upon 
Area near Old empty paint and cloeure 
Sewage Lagoon solvent cane 
3990 
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One soil sample vas taken on September 14, 1982 and laboratory analysis 
identified 9.2 ppm of PCB (see Appendix D>* No Georgia State or Federal 
standards exist for PCBs in soil. In late September 1982, about 40 cubic 
feet of soils vere excavated over the 120 square foot area. The soil vas 
removed to an average depth of approximately 4 inches. The transformers 
and contaminated soil vere disposed of off-base by a vaste disposal 
contractor in 1982. 

Due to the small quantity of PCBs found in the soil and the volume of 
contaminated soil excavated, this site does not pose a potential threat 
to human health or to the environment. Therefore, no further action 
under the NACIP program is recommended for Site 1. 

2.2.2 Site 2, Fire Fighting Pit. The fire fighting training pit 
(unlined), used from 1980 to 1981. was approximately 30 feet by 30 feet 
by 2 feet deep. It vas located in the vaterfront a;ea off Pelican Road 
near the intersection of Stimson Drive and USS James Monroe Avenue (see 
Figure -2-3). Contaminated diesel fuel, paints and paint thinners vere 
poured into the be&ed pie and burned ouce every two months by the fire 
department. Approximately 1500 gallons of vaste engine oil and small 
amounts of diesel fuel, paints and paint thinners vere reportedly burned 
betveen 1980 and 1981. In 1980, a one time dlsposal of an unknovn 
quantity of hydrazinc vas also burned at Site 2. It is unknown vhether 
vater or some type of chemical foam or povder vas used to extinguish the 
fires. A soil core sample vas taken from the pit in August, 1980 and vas 
tested for EP toxicity. Lab results identified the materials as 
non-hazardous (see Appendix E). In 1982, approximately 100 cubic yards 
(3 feet deep in an area of 30 feet by 30 feet) of contaminated soil vere 
excavated from the pit and disposed of by a va.ste disposal contractor. 
Because of the EP Toxicity results and the volume of contaminated soil 
excavated, this site does not pose a potential threat to human health or 
to the environment. Therefore, no further action under the NACIP program 
is recommended for Site 2. 

2.2.3 Site 3, PCB Transformer Storage Area No. 2. Site 3 was a 
contractor paved area used to store an unknovn number of transformers and 
construction materials and equipment from 1979 to 1982. The 
transformers, an unknovn number of vhich contained polychlorinated 
bfphenyls (PCB), were stored on a 120 square feet area near Building 5006 
(see Figure 2-4) vith plastic sheets above and belov them and vithin 
earthen berms. Less thaa one gallon of transformer coolant (containing 
PCB) leaked from the transformers onto soil adjacent to the pavement. 
Three samples vere taken from this soil. The results indicated the 
presence of Aroclor 1260 (PCB) in concentrations of 47.5, 31.2 and 24.0 
parts per millioa. No State or Federal standards exist for PCB in soils. 

2-9 



DREDGE 

DISPOSAL 

AREA 

.‘r 

SOURCE : NAVFAC COOE IDENT. 
NO. 80091, UNOATEO. 

NOTE: JUNCTION USS STIMSON OR. 
IS 1700 FT. SE FROM HERE 

-X-+ FENLit 
--= -- UNPAVEO ROAD 

400 0 400 

SCALE : 1”=400’ 

‘IGURE 2- 3 

SITE 2- FIRE FIGHTING PIT. 

SITE 12- ARMY RESERVE DISPOSAL 

iREA, FUTURE DRY DOCK. 

INITIAL ASSESSMENT STUDY 

NAVAL SUBMARINE BASE 

KINGS BAY ,GEORGIA 

2-15 



LEGENO 

- RAILROAD 

‘-x-x- FENCE 

SOURCE: NAVFAC CODE IDENT. 
NO.8QDSI,UNDAfED. 

FIGURE 2-4 
SITE 3 - PCB TRANSFORMER STORAGE 
AREA N0.2. 
SITE 9- BLUE STAR SHIPPING MSPOSAL 
AREA, PARKING LOT. 

INITIAL ASSESSMENT STUDY 

NAVAL SUBMARINE BASE 

SITE IO-BLUE STAR SHIPPING DISPOSAL KI NGS BAY ,GEORGIA 
AREA. T-SHED. 

2-11 



Soils in an area of approximately 14 feet by 15 feet and 4 inches deep 
vere excavated in September 1982 and, along vfth the transformers, 
removed from the base by a vaste disposal contractor. The coca1 volume 
of soil removed vas 70 cubic feet. Results of the soli analysis are 
shovn in Appendix F. No sampling was performed after excavation. 

Based on the fact that contaminated soils in the area of the PCB spill 
vere excavated, this site does not pose a potential threat to humaa 
health or the environment. Therefore, ao further action under the NACIP 
program 1s recommended for Slte 3. 

2.2.4 Site 4, PCB Transformer Storage Area No. 3. Reportedly, in the 
early 198Os, transformer vith oil containing polychloriaated bfphenyls 
(PCB) vas placed behind the staadby vater treatment plant at SUBUE Kings 
Bay (see Figure 2-5). In December, 1982 approximately one gallon of 
transformer coolant, containing 63 percent PCB by velghe, vas spilled 
from a filler cap onto the adjacent soil. In January 1983, the 
transformer and 8 cubic feet of excavated soil were transferred to 55 
gallon drums. Soil was removed to a depth of approximately 11 inches in 
an area covering one square yard. On September 15, 1983, the drums 
containing the soil and the transformer vere removed from the base by a 
vaste disposal contractor. 

Due CO the small size of the spill and the fact that contaminated soil in - 
the area was excavated, this site does not pose a potcncfal threat to 
human health or co the environment. Therefore, no further action under 
the NACXP program is recommended for Site 4. 

2.2.5 Site 5, Army Reserve Disposal Area, Tovhee Trail. This disposal 
site vas used by the Amy Reserve from approximately 1969 to 1974. The 
site covers a total area of approxfmately 8.5 acres located on both sides 
of Towhee Trail (see Figure 2-6). The area on the vest side of the road 
is reportedly about 7 acres in size while that on the east side 1s about 
1.5 acres. The areas were both excavated co a depth of five feet before 
vastes were placed In them. Uastes disposed of in the site included tree 
stumps, wooden pallets, metal ammo boxes (some empty and some fflled vith 
concrete), aluminum sheeting, concrete blocks and kitchen vaste. Also, a 
large pile of dredge spoils and gravel (from abandoned railroad tracks) 
were spread over most of the vestern portion of the sfte. The spoils and 
gravel were spread to a depth of about 2 feet. Burning of vastes 
occurred tvice a year on the vestern side of the road. No burning 
ocurred on the eastern side of the road. A total of approximately 30 to 
40 gallons of diesel fuel and vaste engine oil vere used to ignite the 
wastes. 

Therefore, over the 5 years tha: the site was in use a total of 300 to 
400 gallons of vaste oil and fuel vere burned. Quantities of Wastes 
disposed are approximated at 69,000 cubic yards. 
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Because hazardous waste were reportedly nor disposed of at Site 5, this 
site does not pose a potential threat to human health or the environment. 
Therefore, no further action under the NACIP program is recommended for 
Site 3. 

2.2.6 Site 6, Amy Reserve Disposal Area No. A. This site, located east 
of Proteus Boulevard and north of Calhoun Drive, is adjacent to the 
veclands bordering Marlanna Creek (see Figure 2-7). The site is a 0.25 
acre area that the Army Reserve used from at least 1975 until 1979 for 
trash and garbage disposal during their six veek summer training camps. 
Pits, approximately five feet ia diameter and five to six feet deep, vere 
dug for the disposal of office vastes and garbage. After the pits were 
filled vith vastes, they vere then covered vith one to tvo feet of soil. 
Waste quantity is estimated at 1,600 cubic yards. 

Because no hazardous vastes vere disposed of at Site 6, this site does 
not pose a potential threat to human health or to the environment. 
Therefore, no further action under the NACIP program is recommended for 
Site 6. 

2.2.7 Site 7, Army Reserve Disposal Area No. B. Site 7, vas used by the 
Amy Reserve during summer training camp (6 weeks out of the year) for 
the disposal of kitchen garbage. The disposal occurred betveen 1971 and 
1977. The site Is located east of Proteus Boulevard, just south of Teal 
Trail, and covers an area of approximately 0.5 acre (see Figure 2-7). 
The pits vere dug to a depth of eight feet and vere approximately 5 feet 
in diameter. Based on the dimension of the disposal area, approximately 
6,500 cubic yards of garbage vere buried in this site. 

Because hazardous vasres vere reportedly not disposed of at Site 7, this 
. 

site does not pose a potential threat to human health or the environment. 
Therefore, no further action under the NACIP program is recommended for 
Site 7. 

2.2.8 Site 8, Army Reserve Disposal Area No. C. Site 8 is located at 
the southern end of Proteus Boulevard adjacent to the dredge disposal 
area (see Figure 2-7). The site was used by the Army Reserve for their 
six veek summer training camps between 1973 and 1974. The site area is 
about 100 feet by 14 feet by 5 to 8 feet deep, and was used for the 
disposal of general household vastes such as paper, wood and kitchen 
garbage. During the LU on-sire visit, a depression vas noticed in the 
area and a totally corroded 55-gallon drum vas seen off to one side 
towards USS Proteus Boulevard. There vas no evidence of leakage or 
spillage. Approximately 350 cubic yards of waste are estimated to have 
been buried at Site 8. 

Since hazardous vastes vere reportedly not disposed of at Site 8, this 
site does not pose a potential threat to human health or CO the 
environment. Therefore, no further action under the NACLP program is 
recommended for Site 8. 
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2.2.9 Site 9, Blue Star Shipping Disposal Area, Parking Lot. The Blue 
Star Shipping Company operated this site from 1959 to 1971. The site was 
located under the present parking lot next to the water front sewage 
treatment plant (see Figure 2-4). This burn and burial site was 0.25 
acres and 3 to 4 feet deep. It 1s unknown how often the burning occurred 
or if any fuel was used to ignite the wastes. Wastes included pallets, 
paper, dunnage and an unknovn quantity of sticks of dynamite. The waste 
quantity is estimated at 1400 cubic yards. The area was completely 
excavated during the construction of adjacent buildings and a parking lot 
in the late 1970s. Since no hazardous vaster were reportedly disposed of 
at Site 9, this site does not pose a potential threat co human health or 
the environment. Therefore, no further action under the NACIP program is 
recommended for Site 9. 

2.2.10 Site 10, Blue Star Shipping Disposal Area, T-Shed. Site 10 was 
used from 1974 to 1979 by the Blue Star Shipping Company as a disposal 
area similar to Site 9. The site was located east of Building 5080 near 
the I-shed fence line (see Pigure 2-4). Wastes vere burned at the site 
and included pallets, paper, duanage and an unkaovn quantity old 
dynamite . It is unknovn hov often burning occurred or if any fuel ves 
used to ignite the wastes. The area of the site is approximately 0.25 
acres and three to four feet deep. Based on the dimensions of the site 
approximately 1400 cubic yards of vastes vere buried here. This area vas 
completely excavated during construction of the T-Shed parking lot in the 
early 1980s. Since hazardous Wastes vere reportedly not diposed of at 
Site 10, this site does not pose a potential threat to human health or to 
the environment. Therefore, no further action under the NACIP program is 
recommended for Site 10. 

2.2.11 Site 11, Old Camden County Landfill. Located in the far western 
area of the activity (see Figure 2-8), this 35 acres landfill vas 
operated by Camden County from 1974 to October 1981 (Knovltoa, 1981). 
Reportedly, hazardous wastes vere not accepted at the landfill. Only 
domestic wastes vere accepted including general household and office 
wastes, scrap paper, vood, and sludge aad grit from the base wastewater 
treatment plants. The landfill was a trench and fill operation with 
trenches oriented in an east-vest direction across the landfill 
(approximately 800 feet long by 20 feet wide), Excavation vas into the 
water table which is four to eight feet below the surface at the site. 
BUtning of wastes took place once per week during the first year of the 
operation only. This practice was discontinued in 1975. At the end of 
each day the vaates and ashes were compacted and covered with at least 
six inches of soil. Upon closure, a final soil cover of tvo feet vas 
placed on the landfill. Estimated waste quantity is 500,000 cubic yards. 

Since hazardous vaster were reportedly not disposed of at Site 11, this 
site does not pose a potential threat to human health or to the 
environment. Therefore, 
recommended for Site 11. 

no further action under the NACIP program is 
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2.2.12 Sire 12, Army Reserve Disposal Area. Site 12 1s located along 
Kings Bay in the future dry dock area (see Figure 2-3). The site was 
used by the Army Reserve for amphibious ship-to-shore materials loading 
and offloading training operations from 1974 to L978. The size of the 
disposal area is approximately 41 acres. Wastes included empty wooden 
and metal ammo boxes, concrete slabs, dummy cargo, and six to eight 
55-gallon drums of vaste engine oil. 

Waste quantity was estimated ac 467,000 cubic yards. In 1983, a 
contractor operating a backhoe at the site uncovered six to eight 
55-gallon drums of waste 011. One of the drums was punctured by the 
backhoe, causing a spill. The stained soils and drums vere removed from 
the base by a waste disposal contractor in 1983. The remaining inert 
wastes were excavated in late 1983 and buried in the dredge spoil area. 
Since all wastes were excavated from Site 12, this site does not pose a 
potential threat to human health or to the environment. Therefore, no 
further.actfon under the NACIP program is recommended for Sire 12. 

2.2.13 Site 13, Old DPDO Yard. The Old DPDO yard vas located east of 
Polaris Lane across USS James Monroe Avenue (see Figure 2-9). The size 
of the yard vas reportedly 450 feet by 75 feet. The fenced and asphalt 
paved area vas used from 1979 to 1983 for storage of waste materials. 
Materials stored here included: 

Type 
Percentage of 

Total Materials 

Paints (including polyamide paints) 
Solvents (including methyl ethyl ketone, 
methyl isobutyl ketone) 

Monomethanol Amine 
Antifreeze (ethylene glycol) 
2190 Lubricating Oil (used on ships 

and submarines) 
Waste 011 and small amounts of unidentified 
materials 

60-70X 

10% 
5% 
5% 

1% 

10% 

Reportedly, tvo old transformers vere stored at the site. Some types of 
waste materials vere stored on metal pallets. It was reported that 
during operation of the site, betveea one and five 55 gallon drums of the 
unknown types of materials vere spilled onto the asphalt paved area but 
were cleaned up by Public Works personnel soon after they occurred. 
Corroded and dented drums and cans of materials were generally repacked, 
sealed and labelled for off-base disposal. When final cleanup of the 
site was undertaken in 1984, useable materials vere sent to the Naval Air 
Station, Jacksonville and the remaining hazardous materials were hauled 
off station by contract waste haulers. Empty drums were seat to a 
contractor for triple rinse. The site is now covered by more than 5 feet 
of compacted soil as a part of the on-going construction of SUBASE Kings 
Bay. 
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Since cleanup actions were taken each time a spill occurred, this site 
does not pose a potenrial threat to human health or to the environment. 
Therefore, no further action under the NACIP program is recommended for 
Site 13. 

2.2.14 Site 14, Army Reserve Disposal Area, Kaemehameha Avenue. Site 14 
is an area approximately 1500 square feet (60 feet by 25 feet) located 
1160 feet vest of Kamehameha Avenue (see Figure 2-10). Surface waste 
disposal was first observed at the site in 1978. The period of site 
operation is estimated to be between 1958 to 1978. Presently, the area 
is overgrown vith forest vegetation. During IAS on-site visit, the 
following labelled drums were found lying on the ground: three 550gallon 
drums marked "lube oil" (partially full); one 55-gallon drum marked 
"diesel" (partially full); one severely corroded 55-gallon drum with no 
visible marking (empty); and one S-gallon can of white paint (full). 
Evidence of oil leakage from three of the drums was apparent on the area 
immediately surrounding the drums. The estimated spill quantity of the 
above materials is 100 to 200 galloas. 

Because cleanup actions have been initiated by SUBASE Kings Bay at this 
site, no further action under the NACIP program is recommended for Site 
13. 

2.2.15 Site 15, Army Reserve Disposal Area Near Water Treatment Plant, 
Stlmson Drive. This site is located north of Stimson Drive near the 
water treatmeat plant (see Figure 2-5). The surface waste disposal area 
is about 10 feet by 5 feet and was reportedly used from 1970 to 1971 by 
the Army Reserve. During the IAS on-site visit, two 55-gallon drums vere 
observed at the site. One vas almost completely corroded vith no legible 
markings or labels. No evidence of leakage from the drums was apparent. 
The other drum was marked "Methanol Tech Grade A” (Phlpps Product, 
Boston, Hass., Stock No. 6810-221-8355, expiration date 9/71) and was 
partially full. The area is presently wooded. The estimated spill 
quantity of methanol is 50 to 100 gallons. 

Because cleanup actions have been initiated at this site, no further 
action under the NACIP program is recommended for Site 15. 

2.2.16 Site 16, Army Reserve Disposal Area Near Old Sewage Lagoon 3990. 
This site, located vest of Woodrov Wllsoa Avenue and south of old sewage 
lagoon 3990 (see Figure 2-9), was used every six months by the Army 
Reserve from 1958 to 1964. The site covered an area of one acre and was 
excavated three to five feet deep. 
wood, 

Uastes disposed here included food, 
trash, scrap metal, tree limbs and empty paint and solvent cans 

(about 1 or 2 gallon cans per month). 
approximately 4000 cubic yards. 

The vaste quantity is estimated at 

at this site. 
Reportedly, burning of waste took place 

It is unknovn how oftea burning occurred or if any fuel 
was used to ignite the wastes. 
closure. 

The site was covered with soil upoa 

Since hazardous wastes were reportedly not disposed of at Site 16, this 
site does not pose a potential threat to human health or to the 
environment. Therefore, no further action under the NACIP program is 
recommended for Site 16. 
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CEA.PTEB3. RECOHHENDATIONS 

3.1 GENERAL UCOI4KENDATfONS. It is recommended that the locations of 
all sixteen sites at SUBASE Kings Bay identified in the Initial 
Assessment Study be marked on General Development Maps. 
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CHAPTER 4. BACKGROUND 

4.1 SNTRODUCTION. The Naval Submarine Base (SUBASE), Kings Bay is 
located in the southeast corner of Georgia approximately eight milts 
north of the Georgia-Florida border. It covers a total area of 
approximately 16,168 acres. The closest community to the activity is the 
city of St. Marys which borders the southern boundary of the base (see 
Figure 4-l). SUBASE Kings Bay is located in Camden County. The county 
has a population of 12,800 living mainly in St. Marys, Kingsland, and 
Woodbine. The populatioa la Camden County has increased steadily since 
1940 with the introduction of paper manufacturing at St. Marys. Kings 
Bay, which borders the base on the eastern side, empties into Cumberland 
Sound and eventually the Atlantic Ocean. The bay provides the port for 
refit facilities on the fleet ballistic missile submarfnes. Since 1979, 
SUBASE Kings Bay has supported Submarine Squadron Sixteen. Squadron 
sixteen MS moved from Rota, Spain to Kings Bay in July 1979. Its 
mission is the maintenance and repair of submarines. Since 1979, SUBASE 
Rings Bay has employed approximately 3000 people including personnel 
living on the Reserve Training Facility. 

Kings Bay vas an lnactlve Kllltary Ocean Terminal ovned and maintained by 
the U.S. Army for reserve training operations and contingency purposes 
from 1956 to 1978. Because there was no immediate operational need for 
this installation, it was placed in an inactive status and remained in 
that status from 1956 until 1 July 1978. The property was then 
transferred to the U.S. Navy for development of SUBASE Kings Bay. 
SUBASE Kings Bay is still being developed into a support facility for 
Fleet Ballistic Mssile Submarines. 

4.1.1 Tenant/Host Relationships. The Naval Submarine Base at Kings Bay, 
Georgia has several tenant activities that contribute in accomplishing 
its mission. A list of the tenants and their operations is as follows. 

4.1.1.1 Mobile Technical Unit Fourteen. This unit is in Building 2014 
and its function is to service and repair electronic equipment in 
submarines, vessels and ships. 

4.1.1.2 Navy Publications and Printing Service Jacksonville Detachment. 
This shop is currently located la trailers 2 and 3. It provides the base 
with printing aad duplicating services. 

4.1.1.3 Explosive Ordnance Disposal Group Two Detachment Kings Bay. The 
Explosive Ordnance Disposal Group Two Detachment Rings Bay is located in 
Building 2013 and has the responsibility for providing ordnance related 
support to the SUBASE, USS Simon Lake and Submarine Squadron Sixteen 
Diving services. 
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4.1.1.4 Photo Laboratory. The Photo Laboratory, located in Building 
S-15, provides photographs for newspaper articles. 

4.1.1.5 US Army Reserve Three Hundred and Seventieth Engineering 
Detachment (TI)M. The US Army Reserve 370th Engineering Detachment (TI)H 
meets on weekends and provides utility services including eleccrlcal and 
plumbing at the base. 

4.1.1.6 Residential Officer-In-Charge of Conscructioa. The three groups 
in this activity are the Resident Officer-In-Charge of Coastructlon, 
Kings Bay (ROICC,KB), the Resident Offfcer-In-Charge of Constntctlon, 
Systems (ROICC,SYS), and the Officer-In-Charge of Coustruccion, Trident. 
They are responsible for advertising and avardiog of construction 
contracts, supervising on-base construction and managing of service 
contracts. 

4.1.1.7 Defense Investigative Service. The Defense Investigative 
Service provides counter-intelligence, espionage,. security and protective 
services for the Base. 

4.1.1.8 Applied Physics Laboratory, Johns Hopkins University. The 
Applied Physics Laboratory’s major responsibility is the maintenance of 
electronic communications equipment aboard submarines. 

4.1.2 Adjacent Laud Use. The existing land use in the region ranges 
from highly urbanized to rural development. The north, south, and vest 
areas in the vicinity of the base are mostly residential with some 
commercial development on the west side. Camden County lies mldvay 
betveen Jacksonville to the south, and the smaller urban area of 
Brunsvlck to the north. The economy of the region has been directly 
dependent on manufacturing sloce the mid-1940s. The Gilmao Paper Company 
is located in the city of St. Marys less than 4 miles southwesr of the 
activity. This company is the largest manufacturing company la Camden 
County accounting for about 70 percent of the total manufacturing labor 
force since 1970 (Environmental Science and Engineering, Inc., 1975). 
On the east side of the base is Kings Bay. The region is predominantly 
rural vlth only about 8 percent of the land area developed in the region. 
The majority of the undeveloped land is either marsh or svamp and does 
not lend itself to development or agricultural uses. 

Excluding public land, only 3.6 percent of Camden County is developed for 
commercial or residential uses. Over half of this development is in the 
cities of St. Marys, Woodbine, and Kingsland. Of the undeveloped land in 
the county, over 70 percent is unsuitable for development because of soil 
conditions or drainage problems. 

4.2 HISTORY. 

4.2.1 History. In the early 19509, the U.S. Army began operations at 
SUBASE Kings Bay, developing the property as a military ocean terminal. 
Rings Bay Army Terminal, as it vas called, vas constructed to meet 
Department of the Army requirements for east coast port facilities 
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capable of shipping ammunition and other explosives la the event of a 
natioaal emergency. Acqufsltioa of land for the terminal began in 1954 
and construction activity commenced la 1956 vith all facilities belng 
completed in 1958. From its inceptioa until Juae 30, '1965 the terminal 
was known as the Rings Bay Army Terminal. On April 1, 1965 as a result 
of a major reorgaairatfoa, the terminal was placed under the jurlsdictloa 
of the nevly organized Kllltary Traffic Management and Terminal Service, 
and on 1 July 1965 became officially known as the U.S. Army Military 
Ocean Terminal, Kings Bay (XOTKI). MoTKI had no assigned military 
personnel and vas operated by alaeteen U.S. Government Civil Service 
employees, whose missloa vas to plan progrsms, perform utility repairs 
and provide fire prevention and protection functions for the terminal. 

MOTKI was a termiaaf, not a storage depot, designed to store ammunltloa 
or explosives for about three months. MOTE1 vas directly subordinate to 
the Military Ocean Terminal, Sunny Point, Southport, N.C. Facllltles 
constructed at the Termlaal included a 2000 foot wharf, administration 
buildings, work shops, utility buildings, and 47 miles of railroad track 
for transportlag explosives. In 1978, the Department of the Navy 
selected MOTKI as the East Coast basing site for its Fleet Ballistic 
Missile (FBH) submarine support facility. This selection vas made after 
screening 60 potential sites. Construction of a refit facility for one 
submarine squadron (T-l) began in 1978 in aaticlpatloa of 10 Poseidon 
submarines. In l.979, the Navy moved Squadron 16 from Spain to Kings Bay. 
On July 1, 1978 the site vas established in a developmental status and 
vas named the Naval Submarine Support Base. The activity became the 
Naval Submarine Base, Kings Bay in 1979. Although secondary to its 
primary mission, the terminal has in the past performed valuable service 
to the United State Government and to the local populace. For example, 
during the Cuban missile crisis a U.S. Army Transportation Battalion 
(Boat) consisting of approximately 1,100 military personnel and seventy 
small craft vessels vere temporarily stationed at Kings Bay, and during 
Hurricane Dora in 1964 the terminal was utilized as a shelter area for 
nearly one hundred local residents. 

4.2.2 Historical Sites. Both aboriginal. groups and Euro-American 
settlers chose the northeast section of the Base as a place for 
settlement because of its relatively abundant natural resources. There 
are 34 aboriginal and historic sites located on the activity, 20 of which 
are located on the coast. Twenty seven of these sites are potentially 
eligible for the Natloaal Register of Historic Places (Environmental 
Science and Engineering, Inc., 1980) (see Figure 4-2). This area and the 
area adjacent to the North River are categorized as archaeologically 
sensitive zones requiring special management practices to preserve the 
natural resources including the vetlands and bays they contain. 

4.3 LEGAL ACTIONS. There is no record of past environmental legal 
actions against SUBASE Kings Bay. 
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4.4 BIOLOGICAL FEATURES. SUBASE Kings Bay is located on an am of 
Cumberland Sound called Kings Bay. It is betveen the St. Karys Hover and 
Crooked River and connected to the sea by a 12-mfle access channel which 
passes through the St. Marys 'Inlet. SWASE Kings Bay 'covers a total area 
of approximately 16,168 acres. Terrestrial ecosystems comprise 9,621 
acres of land area, while salt marsh ecosystem6 and open water estuarine 
systems comprise 6,116 acres and 1,010 acres respectively (Environmental 
Science and Engineering, Inc., 1975). Land areas at SIJBASE Kings Bay 
consist of major upland plant communities of pine flatwoods and plne 
plantations, salt marshes in the lowland areas, and southern mixed 
hardwoods occurring fn small patches predomfnantly in the eastern half of 
the base. 

4.4.1 Ecosystem. The Kings Bay area can be divided into three general 
geographic areas based upon a combination of the elevation, substrates, 
and physiognomy (general appearance) of the dominant vegetation: 

1. The shore area on the east is composed of salt marsh and 
associated estuaries interspersed with 'spoil islands.' 

2. At the interface of the upland and coast is a transition moue of 
salt-tolerant species such as live oak (Quercus virginianurn), 
red cedar (Juniperus sllicicola), and magnolia (Magnolia 
grandff lora) . However, some of these areas have been cleared 
and replanted as pine plantation. 

3. Inland is a heterogenous assemblage of communities including 
pine flatwoods, pine plantations, eouthern mixed hardvoods, 
early successional stage communftles, wooded svamps, freshwater 
marshes, and developed lands. 

Associated with these commuufties are abundant aad diversified species of 
animals. Aquatic and terrestrial systems of the area support a variety 
of fauna related to the diversity of habitats (Environmental Science and 
Engineering, Inc., 1975). 

4.4.1-l Terrestrial Flora And Fauna. Terrestrial floral components at 
SUBASE Kings Bay consist of pine flatwoods, pine plantations, southern 
mixed hardwood, early successional stages, wooded swamp, freshwater 
marsh, and developed lands. A description of these components are as 
follows (Environmental Science and Engineering, Inc., 1980): 

Pine Flatwoods. Pine flatwoods constitute the largest terrestrial 
community in the Kings Bay vicinity. These habitats are characterized by 
four pine species which dominate the canopy. These are, in order of 
abundance, slash pine (Pinus elliottif), longleaf pfne (Pfnus palustris), 
loblolly pine (Pinus taeda), 

coutmunE - 
and pond pine (Pfnus serotlna). 

flatwood 
In the pine 

these species of pine constitute over 92 percent of 
the total tree biomass of the 19 species recorded. Pine flatwoods fauna 
are extremely diverse and are represented by over 58 species. The pine 
flatwoods on-site have an incomplete canopy. A6 a result, numerous 
species of shrubs and herbaceous plants are found in scattered areas. 
Pines are generally harvested in 18 to 20 years for pulpwood and in 30 to 
40 years for saw timber. 
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Pine Plantation. Pine plantation is the second largest terrestrial plant 
community at Kings Bay. This man-made community is planted with slash 
pines (Pinus elllotrll). The shrub layer 16 dominated’ by galberry (Ibex 
glabra), wax myrtle (Hyrica cerifera), and saw palmetto (Serenoa reps. 
The dominant plant comprising a sparse herb stratum 1s bracken fern 
(Pteridium aquillnum). Pine plantations in the vicinity have fairly 
closed canopies and sparse groundcover vegetation; thus, these system6 
support a more limited quantity of wildlife than l6 typical of an open 
canopy stand. 

Southern Mixed Hardwcods. The southern mixed hardwoods community in the 
vicinity of Kings Bay occurs on a variety of sites, from the moist soils 
adjoining mixed hardvood swamps and freshwater creeks to the veil-drained 
upland sol16 inland from the tidal salt marsh. The understory exhibits a 
mosaic pattern and is dominated by wax-myrtle (Myrica cerifera) and 
sapling laurel oak (Quercus hemlsphaerlca). The shhrb cover consists 
mainly of wax-myrtle, saw palmetto (Serenoa repeas), and vfning plants 
such as catbrler (Smllax spp.) and grape (Vitis rotuadifolia). Mammals 
frequently encountered are grey squirrel(Sciurus carollnesis 
carollnesis) , cotton mouse (Peromyscus 
(Procyon lotor lotor), 

go6sypiau6 gossyplaus), raccoon 

-- ninebanded armadillo (Dasypus, novenclactus) 
white-tailed deer (Odocoileus virglnlanus), and wild hog (Sus Scrofa). 
Early Successional Stages. Early successional stages werexrmerly major 
plant communities such as pine plantations or pine flatwoods until 
clearing of the land left the areas open to pioneering species. Old 
fields and ocher developed lands in the vicinity of the activity 
characteristically support thick grovths of broomsedge, dog fennel, 
blackberry, panic grasses, sedges, and grasses. Early successional 
communities include old fields, firelanes, power transmission corridors, 
and overgrown bunkers or magazines. 

Wooded Swamps. Forested wetlands at Kings Bay consist of two types: (1) 
cypress-gum domes and strands, and (2) mixed hardwood swamps. Groups of 
cypress trees are termed cypress dome6 due to their well-defined dome 
profile. The canopies of these swamp communities are usually dominated 
by water tupelo (Nyssa sylvatlca) and pond cypress (Taxodiumascendens) 
or bald cypress (2. distichum). 

Mixed hardwood swamp6 occur along the floodplains of active or 
free-flowing streams and rivers and exhibit a higher diversity of tree 
species such 
loblolly bay 
styraclflua) . 

a6 red maple (Acer rubrum), 
(Gordoala laslxus), 

sveet bay (Magnolia virginlana), 
and sweet gum (Liquidambar 

Salt Marshes. Saltwater wetland6 at Kings Bay are represented by salt 
marshes regularly inundated by tides. These marshes are dominated by 
nearly pure stands of smooth cordgrass (Spartlna alternlflora), vith some 
intermixing of saltgrass (Dlstichlis splcata) occurring along the 
shoreward margin. 

On SUBASE Kings Bay, 28 specie6 of mammals, 169 species of birde, 34 
species of reptiles and 21 species of amphibians have been reported. 
These species constitute the major consumers in the terrestrial ecosystem 
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(Environmental Science and Engineering Inc., 1975). Fev species of 
reptiles occur regularly in the salt marsh. Characteristic reptiles of 
the salt marsh include the ornate diamondback terrapin (Haloclenys 
terrapin terrapin), garter snake (Thamnophis sirtalis,' ribbon snake 
(Thamnophis sauritus sackeni), and salt marsh snake (Natrix fasciata 
clarki). Occasional inhabitants are the American alligator (Alligator 
mississippiensis) eastern indigo snake (Drymarchoa corais couperi), and a 
few species of frogs (Rana sp.). Some breeding birds vhich commoaly 
occur are loag-billed zh vren, seaside oparrov, clapper rail and 
common yellov-throat (Environmental Science and Eoglaeering Inc., 1980). 

4.4.1.2 Aquatic Flora And Pauna. The opeo vater l stuarlne system of 
SUBASE Rings Bay occupies a to&al area of 1,010 acres, some 940 acres of 
vhich are in the Rings Bay and Mariama Creek basins. Additionally, 
there are about 1,516 acres of associated marsh lands. 

Cumberland Island lies directly east of the activity and encloses 
Cumberland Sound. Fresh vater empties into Cumberlaad Sound from the St. 
Marys and Crooked Rivers. The St. Marys Biver cuts off the island from 
the south and provides an entrance into Cumberland Sound from the 
Atlantic Ocean. Tides fluctuate with a mean annual range of 5.8 feet at 
the southern end of Cumberland Island. The water depth in Cumberland 
Sound varies betveen 10 and 20 feet belov mean lov vacer level (EDAW, 
Inc., 198L). 

Estuaries serve as nursery, feeding, and spavning areas for the majority 
of fish species inhabiting the coastal waters. There are approximately 
50,000 acres of estuary vithin the region vith salt marshes comprising 
60 percent of this area. Decaying marsh grass is ultimately transported 
into the open estuarine vaters by the tides vhere it becomes a foundation 
for the marine food chain. Blue crabs are harpested in Cumberland Sound 
and adjacent vater bodies. Cumberland Sound vas once an oyster fishing 
area but has been closed due to pollution of the oyster habitat. A 

number of fish species inhabit these vaters and coatribute to the active 
commercial fishing iadustry in the region (EDAW, Inc., 1981). The 
quality of the vater in the Cumberland Sound estuary is influenced by 
both natural conditions and man-made pollucioa. There are four large 
point sources of pollution in the immediate vicinity of the sound, 
Fncludfng three kraft paper mills, one on the North River and tvo on the 
Amelia River, and one municipal sevage treatment plant discharge on the 
Amelia River. Each of these sources discharge vastevater of high organic 
content and, hence, high oxygen demand (Environmental Science and 
Engineering, Inc., 1975). 

4.4-2 Endangered, Threatened, and Rare Species. The environment of the 
SUBASE Rings Bay supports a number of threatened and endangered species 
identified from both the Federal and State listings. These listings 
include U.S. Fish and Wildlife Service, 1978-1979, List of Endangered and 
threatened Wildlife and Plants (Environment Reporter, Federal Register, 
Vol. 1, 101:15L9-1522), and Georgia's Protected Wildlife and Plants, 
1976-1977. SUBASE Kings Bay plays an important role as a wildlife 
refuge. Seventeen endangered and threatened species have been listed as 
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possibly occurring in the near vicinity of the base. An additional six 
endangered species have been listed as possibly occurring in the general 
area by the U.S. Fish and Wildlife Service and the Georgia Department of 
Natural Resources (see Appendix B). Five of these endangered species 
vere observed during the HOTKI field surveys including the colonial 
pocket gopher, southern bald eagle, eastern brown pelican, American 
alligator and Arctic Peregrene Falcon (Environmental Science and 
Engineering, Inc. 1980). 

Tvo fish species listed as endangered by the Georgia Deparment of 
Natural Resources inhabit Cumberland Sound: the Atlantic sturgeon and 
the short-nose sturgeon. Also, several specimens of the Florida manatee 
have been observed in the region. The St. Marys River entrance has been 
designated as part of the critical habitat for this endangered species 
(EDAW, Inc., 1981) 

Appendix B and Appendix C shov all endangered, threatened, and unusual 
flora and fauna occurring or possibly occurring in the vicinity of SUBASE 
Rings Bay. Unusual species in the State of Georgia have been designated 
to include "any resident species which exhibits special or unique 
features and therefore deserves special consideration in its continued 
survival in the state” (Georgia Department of Natural Resources, Game and 
Fish Division, 1976). 

4.5 PHYSICAL FEATURES 

4.5.1 Climatology. The SUBASE Kings Bay, Georgia experiences 
sub-tropical climate, with hot vet summers and cool, dry winters. The 
mean annual temperature is approximately 68’F. Temperatures rarely rise 
above lOOoF because of the moderating effect of the ocean. Host of the 
precipftation occurs in the form of rain from summertime shovers or 
thundershovers. Snovfall is not very common but has been recorded during 
three of the past five vinters. The mean annual precipitation at Rings 
Bay is estimated CO be S4-inches (Environmental Science and Engineering 
Inc., 1975). Relative humidity varies videly throughout the year from an 
annual average of 87 percent in the morning to 55 percent during the 
afternoon. The relative humidity is generally highest during hot summer 
months (June through September), and lovest during the spring (March 
through May). Dense fog occurs quite frequently at Kings Bay. 

Prevailing annual winds at the activity are vesterly, vith strong 
northerly components in winter and southerly components in summer. 
Highest prevailing wind speeds (9-10 mph) are experienced in late winter 
and early spring, vith lightest winds occurring during the summer. The 
seasonal and annual vind pattern is influenced by the land/vater 
temperature along the coast. Thunderstorms do occur, but more frequently 
in sunxner vith an average of 64 days per year. Tropical cyclones and 
hurricanes have usually occurred in the months of August and September. 
Tornadoes are very common, but generally occur during the months of March 
through May (Environmental Science and Engineering, Inc., 1975). 
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4.5.2 Topography. The area around the SUBASE Kings Bay is generally 
flat and marshy and traversed by slov, meandering streams. The highest 
area is about 60 feet above mean sea level (ml), located LO miles 
southwest of the Naval Submarine Base (See Figure 4-3). The average 
elevation at SUBASE Kings Bay is 30 feet above msl (Environmental Science 
and Engiaeeriug, Inc., 1980). 

The elevations on the Naval Submarine Base range from zero msl along the 
Bay and in streams to slightly above 30 feet msl in the extreme vestern 
sections along the State Road 40 spur- Generally, elevations decrease 
from vest to east along the activity with average of about 15 feet msl. 
The area 1s virtually flat; however, steep slopes can be observed along 
deeper drainvays. These drainvays are located north of the activity. 

4.5.3 Geology. The Icings Bay region is located in the Georgia coastal 
plain section of the continental shelf that was once beneath the sea. It 
emerged from the sea 'because of land uplift and a general decline of the 
sea. The present features at the activity vere etched during the ice 
age. The growth of the ice caps caused enough accumulation of water to 
lover the level of the sea. Once the water melted the sea level rose 
again. The alternating retreating and advancing of the sea over the area 
accounted for the existing landforms mainly through carving the ancient 
shore lines (Environmental Science aad Engineering, Inc., 1975). The 
shoreline complexes vhich were deposlted have not been accurately dated, 
but it is somewhere around Pleistocene and Holocene in age. Seven 
different shorelines have been discovered around the Kings Bay as shown 
in Figure 4-4. They are the Wicomico, Penholovay, Talbot, Pamlico, 
Princess Anne, Silver Bluff, and Holocane. The oldest is the highest on 
the landscape. Conversely the youngest is the lowest on the landscape. 
The description of the shoreline complexes are restricted to Pamlico, 
Princess Anne, and Silver Bluff which occur in the vicinity of the SUBASE 
Kings Bay. 

The Pamlico shoreline complex generally ranges from 15 to 35 feet above 
sea level consisting chiefly of clayey and sandy materials. 

The Princess Anne shoreline complex is 10 to 15 feet above sea level. 
SUBASE Kings Bay falls into this classification of complexes (See Figure 
4-4). It is on lov upland ridges just west of the salt marsh. The 
complex is not vell defined and developed as the others, vhich indicates 
that the sea was at this level for a relatively short time. 

The silver bluff shoreline complex is 6 to 10 feet above sea level 
consisting of intercoastal flats, salt marshes, and the off-shore barrier 
island. Cumberland Island is represented by the silver bluff shoreline 
(See Figure 4-4). Parts of the barrier islands have been formed in 
recent times. Most recent deposits, hovever, are on the flood plain of 
the major streams. 
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The surffcial deposits vary in depth from 40 to 100 feet composed of 
layers of sedimentary rock dominated by sandstones, shales, and 
limestone, with some layers of sand and clay. Bedrock is found af 4,000 
feet below the surface, consisting of ancient crystalllne rocks. This 

bedrock material has been seismically stable, and there are no knowu 
faults vithfn Kings Bay, Georgia. 

4.5.4 Soils. The soils at SUBASE Kings Bay are derived from marine 
deposits. Generally they consist of sands and fine sands on the uplands, 
and silty clays and clays in the tidal marsh areas. Soils at SUBASE 
Kings Bay can be classified into seven different categories (Soil 
Coaservacion Service, 1980). Figure 4-S shows soil distribution at the 
activity, and Table 4-1 depicts the classification of soils and their 
drainage characteristics. Each of these soil types is listed and 
described on the following pages. 

1. Cainhoy Fine Sand 
2. Pottsburg Sand 
3. Mandarin Fine Sand 
4. Pelham Loamy Sand 
5. Rutledge Sand 
6. Heggett Fine Sandy Laom 
7. Bohicket - Caper b Association 

Cainhoy Find Sand: The Cainhoy soils are somewhat excessively drained, 
nearly level and gently sloping. Typically, the surface layer is dark 
gray fine sand about 5 inches thick. The underlying layers to a depth of 
120 inches are fine sand. The upper 18 inches of the underlying material 
is btovnish yellow. Belov this is a very pale brovn layer to a depth of 
50 inches. Next are light gray and white layers to a depth of 101 
inches. Below these 1s a black and dark reddish brown layer to a depth 
of 120 inches. These soils occur in narrow strips along the banks of 
Mill Creek, North River, and Kings Bay (See Figure 4-4). 

Pottsburgh Sand: The Pottsburg soils are somewhat poorly drained and are 
nearly level. Typically, these soils are sand throughout. The surface 
layer is gray and about 4 inches thick. The subsurface layer extends to 
a depth of 63 inches. The color varies from light gray with brownish 
yellow and brown mottles to vhite with brovuish yellow and dark grayish 
brown mottles. This layer is underlain by weakly cemented, dark brown 
organic hardpan. 
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TABLE 4-l 

CLASSIFICATION OF SOILS AND 
DRAINAGE CBARbCTERITICS AT TBE. 

NAVAL SUBMARINE BASE, KINGS BAY, GEORGIA 

Type Racing Drainage Characteristics 

Cainhoy Fine Sand Class I 

Pottsburg Sand Class II 
Mandarin Fine Sand 

Pelham Loamy Sand Class III 

Rutledge Sand Class IV 
Heggecc Fine 

Sandy Loam 
Bohicket-Capers 

Association 

Very Good Drainage: Highly Permeable 
Uacer Table more than 6 feet Belov 
Surface All Year 

Somevhac Poor Drainage: Moderate 
Permeability; Water Table within 3.5 feet 
of Surface for Part of the Year 

Poor Drainage: Moderate Permeability; 
Uacer Table within 1.5 feet of Surface 
for Part of the Year 

Poor DralnagQ: Slav co Moderate 
Permeability; Water Table at Surface for 
Part of the Year 

Source : EDAW Inc., January 1981. 
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Mandarin Fine Sand: The Mandarin eofl type is represented by somewhat 
poorly drained, sandy soils with a slope of less than one percent. The 
Uaadaria is the most extensive soil type on the actlvi,ty covering 75 
percent of the land. The surface layer consists of 3-inch thick very 
dark gray sand, underlain by light gray sand extending to a depth of 19 
inches. It is uaderlafa by a weakly cemented organic hardpaa that 
extends to a depth of 34 inches. This hardpaa 1s black la the upper 
part, very dark browa in the middle part, and dark brown in the lower 
part. Beneath the hardpaa, to a depth of 62 inches are light gray, 
white, and grayish brown layers. These layers are underlala by a second 
weakly cemented organic hardpaa that is black and extends to a depth of 
80 inches or more. 

Pelham Loamy Sand: Pelham 6011s are found on flats, depressions and 
drainageways with less than one percent slope. The 7-inch thick surface 
layer is represented by a very dark gray loamy sand, followed by an 
18-inch thick grayis’h brown loamy sand. The subsoil is characterized by 
gray sandy clay loam to sandy clay vith mottles extending to a depth of 
75 inches. 

Rutledge Sand: The Rutlege soils are very poorly drained and are found 
in depresslons and drainageways. Typically, these 6011s are fine, sand 
throughout. The surface layer 1s predominantly black and is about 15 
inches thick. The underlying material to a depth of 70 inches or more is 
light gray mottle with bromish gray in the upper part, light brovnish 
gray in the middle part, and grayish brown mottled with very dark grayish 
brown in the lower part. 

Meggett Fine Sandy Loam: This type of soil is represented by poorly 
drained soils found commonly on low flats, low terraces and flood plains 
with a slope of less than one percent. A S-inch thick surface layer is 
characterized by dark gray, fine sandy loam underlain by a 3-inch thick 
gray, fine sandy loam mottled with yellowish brown. The subsoil is sandy 
clay in composition and extends to a depth of 65 inches or more with 
varying color. 

Bohicket-Capers Association: This unit generally consists of very poorly 
drained soils, clayey in nature and found in tidal marshes. These soils 
border the Atlantic Ocean, extend inland along creeks and streams, and 
are subject to flooding. 

Typically, the surface layer of bohfcket soils consists of 8-fach thick 
dark gray silty clay loam underlain by dark greenish gray silty clay and 
clay to a depth of 65 inches. Fibrous grass roots may be found 
throughout the area. 

Capers soils are represented by an 8-inch thick very dark gray sflty clay 
surface layer, and are underlain by very dark gray and dark gray clay up 
to a depth of 42 inches. Below this, greenish gray clay extends to a 
depth of 60 inches. Fine grass roots can be found throughout the area. 
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4.5.5 Hydrology 

4.5.5.1 Surface Eiydrology. SUBASE Kings Bay is dominated by the 
presence of large and small rivers draining into the Atlantic Ocean. The 
surface waters include the St. ?iarys River, the Satllla River, and the 
Crooked River. Several swamps, marshes and small streams can also be 
found in and around the activity (Environmental Science and Engineering, 
Inc., 1975). Figure 4-6 depicts the SUBASE Kings Bay drainage network. 
The drainage network covers approximately 11,000 acres within the 
boundaries of the activity located west of Kings Bay. Approximately 30 
percent of this area fs salt marsh, and the remainder 1s upland. The 
major drainage outlet on the activity 1s the North River draining 49 
percent of the area to the south. To the north, the Crooked River drains 
five percent, and Marlanaa Creek drains 17 percent of the activity. The 
remaining 29 percent of the activity generally drains eastward into 
Cumberland Sound and Kings Bay. 

The Satilla River located north of the activity extends westvard from 
Cumberland sound for approximately LOO miles and drains 3,400 square 
miles, vlth an average flow of 2,700 cubic feet per second (cfs) at the 
mouth. 

The St. Mary's River demarcates the boundary between Florida and Georgia 
for approximately 130 miles as it flows from the Okefenokee Swamp to its 
mouth at the southern end of Cumberland Sound. The river drains an area 
of 1,500 square miles with an estimated annual mean discharge of 
approximately 1,500 cfs at its mouth. 

The estimated drainage areas for the Crooked River and the North River 
are 68 and 16 square miles. The North River, a tributary of the St. 
Mary's River, drains approximately one-half of SUBASE Kings Bay. 

Most of the surface runoff at SUBASE Kings Bay is stored la the upland 
swamps and marshes and is diverted off base through long shallow ditches 
and meandering, low velocity natural intermittent streams. These ditches 
and streams discharge surface runoff into Cumberlaad Sound from the St. 
Marys and Crooked Rivers. Surface runoff at the activity is slow because 
Of flat slopes associated with high water table and dense ground cover 
vegetation. 

4.5.5.2 Flood Hazard. The areas la the region vhfch would be inundated 
by a flood once every 100 years on the average are shown la Figure 4-6. 
The elevation of the 100 year floodplain in the region 1s slightly more 
than 10 feet above msl. Mainly because of the flatness of the region, 
about one-half of the activity would be inundated by the loo-year flood 
(Environmental Science and Engineering, Inc., 1975). Generally, the 
loo-year flood would inundate the low marsh areas on the site bordering 
Mill Creek, Marlanna Creek and the North River. 
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4.5.5.3 Ground Water Hydrology. Ground water at SUBASE Kings Bay occurs 
in three different aquifers: the water table, the secondary artesian, 
and the primary artesian aquifer (see Figure 4-7). The water table 
aquifer is primarily used for lrrlgatfoa by adjacent communities. The 
secondary artesian aquifer is not used widely because of extreme 
variability in uater yield. The primary artesian aquifer 1s used for 
public water supply by SUBASE and surrounding towns and urban areas. 

The water table aquifer at the activity 1s mainly composed of sands and 
limestone, with aquifer thickness ranging from 40 to 90 feet. On the 
western portion of the activity, the aquifer is composed of loose to 
dense fine soads throughout its thickness. However, on the eastern 
portions of the activity near Kings Bay, the sand6 are only about 40 to 
60 feet thick, and overlie limestone 60 feet la thickness (Environmental 
Science and Englneerlag, Inc., 1975). There are 22 known water table 
aquifer wells at the activity, ranging in depth from 47 to 81 feet. 
These wells have been unused since 1978 when the property was transferred 
to the U.S. Navy. . 

The secondary artesian aquifer which 1s located approximately 40 to 90 
feet below the ground surface, is generally composed of isolated 
limestone lenses between the water table aquifer and the principal 
artesian aquifer. The limestone leases are highly variable both in 
thickness and extent. The aquifer thickness ranges from approximately 
380 feet to 530 feet. The yields are extremely variable, and hence the 
aquifer cannot be considered as a principal source of water. The yield 
is generally better than the overlying water table aquifer, but not as 
good as the underlying prlaclpal artesian aquifer (Environmental Science 
and Engineering, Inc., 1975). There are no major production wells on the 
SUBASE Kings Bay tapping the secondary artesian aquifer. 

The principal artesian aquifer consists of limestone located 
approximately 470 to 570 feet below the ground surface. Drinking water 
for the activity and adjacent communities, is pumped from this aquifer, 
which is the deepest and most productive in the vlclnlty of the base 
(Environmental Science and Engineering, Inc., 1981). The principal 
artesian aquifer is divided into two water bearing zones with different 
type6 of limestone, separated by a dense, conflnlag 100 to 150 feet thick 
layer. 

The major production wells at SUBASE Rings Bay tap the principal artesian 
aquifer. Wells tapping this aquifer are under pressure, and water levels 
within a tightly cased vell will rise to an altitude of betveea 20 and 30 
feet above sea level. Host wells tapping this aquifer yield in excess of 
1,000 gallons per minute. Well depths vary from 600 to 894 feet, with 
four of the five production veils greater than 800 feet in depth 
(Environmental Science and Engineering, Inc. 1980). Location of these 
wells are presented la Figure 2-1. 

4.6 WATER QUALITY. The State of Georgia has established water quality 
standards which are contained in the "Rules for Georgia Water Quality 
Control" (Georgia Department of Natural Resources, 1980). 
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4.6.1 Surface Uater Quality. The surface water in streams and creeks in 
the vicinity of the base are used mainly for noncontact recreation 
including boating, fishing and navigation. Surface water in the 
vicinity is also used for waste disposal. Waste disposal includes runoff 
from pine plantations, small agricultural areas, poorly operating septic 
tanks, leachate from sanitary landfills, and runoff from impervious areas 
such as highways and parking lots. The St. Marys and Satllla Rivers are 
clsslfled by the State of Georgia for wars water fishing. The North 
River is classified for industrial useI Current Georgia water quality 
standards for the classifications as contained in the "Rules for Georgia 
Water Quality Control” are summarized la Table 4-2. Florida water 
quality standards also apply to the St. Harys River, which is designated 
a Class III water in Chapter 17-3 of the Florida Administrative Code 
(1979). This classification is designated as suitable for recreation and 
the propagation and management of fish and uildllfc. 

Pertinent Florida water quality standards are listed in Table 4-3. 

The natural quality of the St. Mary9 and Satilla Rivers watersheds- 
ocasslonally violates Georgia Water Quality Standards, most consistently 
for pH, while dissolved oxygen levels are below the accepted standard of 
4.0 mllllgrams per liter. Conductivity, suspended solids concentration 
and turbidity are low, while the color is extremely high. Ammonia and 
nitrate concentrations vary with the weather. The iron concentration is 
high and is generally associated with suspended matter. Other metal 
concentrations are low. Fecal collform bacteria concentrations are well 
below the Georgia and Florida state water quality standards, except in 
winter (Environmental Science and Engineering, Inc., 1975). Elevated 
levels of lead and mercury were noticed. Also seen were elevated levels 
of oil and grease, mainly due to urban run off (Environmental Science and 
Engineering, Inc. 1980). 

Water quality la the North River, Marlanna Creek, and Mill Creek 
watersheds were characterized as generally highly colored, clear, with 
dissolved oxygen concentrations ranging from 9.2 to 13.2 mg/l. 
Conductlvltles were higher than in the vicinity fresh waters, probably 
due to salt spray and tidal influence. Some of the Marlanna Creek 
stations were located within the l stuarine complex as shown by the 
conductances ranging from 247 to 22,200 umho/cm. Heavy metal 
concentrations were low with the exception of mercury. Mercury-based 
fungicide use was cited as a possible cause for the elevated mercury 
levels of 3.0 to 9.4 ug/l (Environmental Science and Engineering, 1980). 

4.6.2 Ground Water Quality. At the Naval Submarine Base, Kings Ray, 
ground water quality has been monitored periodically. The studies 
conducted by (Environmental Science and Engineering, Inc., 1975) indicate 
that the water from the water table aquifer in the Kings Bay area is 
typically lov in minerals and pE. Occasionally, high concentrations of 
chlorides near salt water bodies and high concentrations of iron at some 
places were observed. Further studies (Environmental Science and 
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TABLE 4-2 

WATER QUALITY STANDARDS FOR GEORGIA WATERS 

Parawter 
St mdard 
Wilstrral lkcrert 10~1 

P 

,: 
N 

General 

Dirsoived oxygen 
Daily Average 
Dai iy Hir&ur~ 

pll Renge 

Tenprrture MaAnn 

Teqwrrture Increare 
Fredr -tare 
Ertnarine waters 

Fecal Coliform Bacteria 
Fred\ uatqrs 

Ertlurilxl laterI 

Toxic WMh?l &xl 
Other Delete~iau 
Hnteriala 

Recdchl fraa air+? clcporite, fioatabicr, oii, turbidity, color, odor, taxicity, ralioact(vjty, 
and ~ltyricri riterstinls asaocisted with t~wmn ectivitier bhich may rrruit in cb l ctio(Aie, 
uui&tiy ua*litiau or Fail to protect illligemrs IVMHI~, e&uti, ad q-tic ii e tuegea. I 

x.0 rig/l 
4.0 ag/i ?I*0 ug/i g:: $1 

6.0-8.5 6.0-6.5 6.0-8.5 

<9o’P (32’c) <9o’F (32%) 9O’F(32’C) 

<5’P (2.8’C) <I’P (2 J’c) <5’F (2 .a%) 
Ii .>‘F (OA’C) 3.5.F (0.8’t.l) :I .5’F (0.8’C) 

loo0 orgmimm/l00 ml nem+ 200 organlmw/iO ri *au\* 
4oM orgalimls/iOO ml nnx* 
Natialai 9leiiFldl l(yl organlnlr/lOo ml nu1* 

Smitation Prqrne 
I 

HM In uncentrrtlon that tbm In ancentfrtlonr Nns In rmcentratlonr that ’ 
uxlld harm OIUI fidl, eul ~JWJ, 
or other beneflclri quatIc 

that uuid Ixevent fidl 
mnwlvri or intertera 

-rid hnna IM, fieh, r~l 
gem or c&r beneficlri 

life with ie Itlmatc ari 
benefit ri ueer. f 

aput/c IIfe 

+ tiwtric nem of I-O lerr then 4 retplea at I given rits wer a Yhhy perlal IY Intervale rrot Icnr thm 24 Iwntro. 
1 Netiuui Sl,ellfieh !hitrtim ProgranHrrhnl of qlersths (1I.S. Fub\ic llealtlb Service, 1965). Speciflal iuterinlclgicri 

criteria fbr dailtiel~ alrl cksiglwtiul of caltaoinated 8re.w. 

Som-ce: lblles of the Georgia Ikprluent of lbtural Resowxa, Enviramwntal Protb!ction Divirh; ~hpter 391-3-6, \hter 
@aiity Caltroi; fiwiroment Ilqmcter, 1978. 

(ml is milliliter; mg/l is milligrams per liter) 
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TABLE 4-3 

SELECTED WATER QUALIIT STANDARDS FOR 
FLORIDA CLASS III WATERS -- PREDOMINANTLY .FARXNE 

Parrmeccr Standard 

Biochemical Oxygen Demand Hoc co depress cht dissolved oxygen 
below the Linit. 

Dissolved Oxygen 

Cbloridt No mre chau a 102 increase over 
background; natural Lluc:urCioo 

maincrined. 

Nucricnrs 

Toxic Substances 

BacccrioIogicrl Quality 
Honch lp Average 
Kuimum 

ALuGnun 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Hcrcury 
Nickel 
Lead 
Silver 
Zinc 

Nooe which viLL crmct m tcological 
imbalance. 

None prtrtnc. 

FeeaL Colifonm Total Coliform 
U00/100 ml <1000/100 ml 
~:800/100 EL ~2ooo/roo ml 

a.5 s&L 
TO.05 mg/l 
'TO.05 ugfl 
5.0 mg/r 
'zO.OlS tug/L 
To.3 olgjl 
TO.1 ug/L 
TO.1 mg/l 
To.03 lag/l 
To.05 q/l 
50.03 mg/L 

pa 6.0-8.5; less ban 1.0 unit 
chmge, 0.2 uuic ' for opta corrtal 
V~CCY. 

Oil and Crease LS.0 lag/L; no visible slicks or shten 

Turb idicy ,OO Jacksoa Candle cmics above 
backgrwrui 

Shannon-!&aver Diversity Index Not d&eased co (75: of backgrouad 
for btothic inver~tbrtctr 

Source : Florida Deptrtmtne of Envirocmencsl RcguLacion. RuIer 17-3, 174, 
and 17-5, FLorida Adminirtracive' Codt, tlarch I, 1979. 
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Engineering, Inca, 1980) concluded that the water from the water table 
aquifer is acidic in composition (pH range 4.0 to 6.6) with high levels 
of organic carbon. Occasionally, chlorides were high near salt water 
bodies. Mercury exceeded the Federal Primary Drinking Water Limits (EPA, 
1976). 

Water in the secondary artesian aquifer has fever minerals than the 
underlying primary artesian aquifer, but more than the upper water table 
aquifer (Environmental Science and Engineering, Inc., 1975). 

Public water supplies for SUBASE and adjacent conmunfties are drama from 
the principal artesian aquifer, and the vater is of such quality that 
only chlorination and aeration are required. Aeration removes high 
concentrations of iron and hydrogen. The treated vaters typically art not 
softened even though hardness levels exceed 300 mg/l of calcium 
carbonate. Dissolved solids concentrations sometimes exceed the U.S. 
Public Health Service limit of 500 mg/l. The water in the principal 
artesian aquifer is categorized as very hard and alkaline vith moderate 
amounts of dissolved solids (Environmental Science and Engineering, Inc., 
1975). 

Contamination of brackish vater tith the fresh groundwater has also been 
noticed in Coastal areas around Kings Bay. 

4.7 WATEB SUPPLY. The vater supply system on the base consists of two 
water treatment plants. One facility, the Waterfront Water Treatment 
Facility (WWTF), serves the Uateirfront Development Area, while the other 
facility, the Base Water Treatment Facility (BWTP), serves all other 
areas. Each system has associated distribution lines. A service line 
connecting the two water plants was constructed to meet the base fire 
flow requirements. The tvo plants act separately except during a fire. 
Water for these plants is supplied by five vtlls yielding in excess of 
1000 gallons per minute each. Well depths vary from 600 to 894 feet vith 
four of the five production wells greater than 800 feet in depth. 

The entire region of SUBASE Kings Bay is underlaid by an abundant source 
of water in the Principal Artesian Aquifer. The aquifer water is of good 
quality and provides sufficient yield for present population levels. The 
only limitation of future supplies is the posibility of contamination by 
saltvater intrusion. Within the region, water is distributed by county 
and municipal agencies. Private wells supply water for most of the 
individual homes and businesses in rural areas. 

In Camden County, water treatment facilities for St. Uarys, Woodbine, and 
Kingsland are adequate for present demands. However, the water 
distribution systems of both St. Marys and Woodbine require extensions 
and replacement of inadequate sized lines. Kingsland's distribution 
system is adequate. 

4.8 MIGRATION POTENTIAL. SUBASE Kings Bay is located on an arx of 
Cumberland Sound called Kings Bay. It is between the St. Marys River and 
Crooked IUver and connected to the sea by a 12-mile access channel which 
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passes through the St. Marys Inlet. Major routes of contaminant 
migration are through surface runoff to the intermittent creeks and 
rivers by storm drainage ditches, or by fnfiltration from the surface 
into the ground water. Surface runoff at SUBASE Kings Bay is slow 
because of the flat slopes and the amount and intensity of the rainfall. 
The mean annual precipitation at SUBASE Kings Bay is estimated to be S4 
inches. The water table aquifer is isolated from the underlying artesian 
aquifers by confining layers of relatively lmpermcable clays and lime- 
stones. The presence of permeable sands in the area is conducive to 
rainfall percolation directly into the water table aquifer which is a 
potential source of ground water contamination. The water eventually 
migrates through the water table aquifer and discharges into streams, 
rivers, and springs including the North River, Crooked River and Marianna 
Creek. These streams and rivers eventually flow to Kings Bay and 
Cumberland Sound. The fresh water bodies described above are used 
prfnclpally for noncontact recreation including boating, fishing and 
navigation (see Section 4.6.1). 
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CHAPTER 5. WASTE GENERATION 

5.1 INDUSTRIAL OPERATIONS. Most of the shops and operations described 
in this section have existed subsequent to the Navy’s aquisltioa of the 
Naval Submarine Base property in 1978. The Base 1s the site of a former 
U.S. Army Terminal. Originally designated as the Kings Bay Army 
Terminal, it was constructed to meet Department of the Army requirements 
for east coast port facilities, capable of shipping ammualtion and other 
explosives in the event of a national emergency. Upon completion in 
1958, there vao no immediate operational need for this installation, and 
it vas subsequently placed in an inactive status. On April 1, 1965, as 
result of a major reorganlrat~on, the terminal MS placed under the 
jurisdiction of the newly organized Mllltary Traffic Hanagunent and 
Terminal Semfce, and on July 1, 1965 became officially knovn as the 
Military Ocean Terminal, Kings Bay (MOTKI). HOTKI vas designed to store 
ammunition or explosives for short periods of time, generally less than 3 
months. The terminal vas directly subordinate to the Mllltary Ocean 
Terminal, Sunny Point, N.C. 

MOTKI had no assigned mllltary personnel and was operated by nineteen 
U.S. Government Civil Service employees, vhose mission was to plan 
programs, perform repairs on utilities, and provide fire prevention and 
protection functions for the terminal. The most prominent feature of the 
terminal was its vharf. This steel and concrete vharf vas two thousand 
feet long, eighty-seven feet vlde and contained three parallel railroad 
tracks. As a result of these features, trains and tractor trallors could 
enter the vharf from one end and depart from the other vlthout reversing 
direction. MOT'KI had its OM complete railroad system, consisting of 
forty-seven miles of railroad tracks within the terminal vhlch coanected 
with the St. Marps Railroad just outside the terminal. Operating 
facilities on the wharf included the railroad tracks, various 
administrative and operational buildings including the headquarters, 
bachelor officers' quarters, fire station, motor pool and cafeteria, 
smokehouses, a public address system, floodlights for round-the-clock 
operations, and a vater system for firefighting. 

In July 1, 1978, ownership of the property that MXKI had occupied was 
transferred to the Navy for development of the Naval Submarine Base. The 
following sections discuss the various shops that are operated by the 
Navy at SUBASE Kings Bay. 

5.1.1 Public Works Shops. A number of shops at SUBASE Kings Bay have 
been operated by a private contractor for the Public Works Department. 
The Base Operating Services Contractor (B.O.S.C.), is supervised by the 
Public Works Department and operates the Vehicle Maintenance, Carpentry, 
Paint and Plumbing, Heating, Ventilation and Air Conditioning, Steam and 
Compressed Air, Roads and Grounds, and Electrical Shops to their 
specifications. 
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5.1.1.1 Vehicle Maintenance Shop. The vehicle maintenance shop has been 
located in Building 2007 since 1981. Betvcen 1979 and 1981 this shop was 
located in Building 1016, which is now the interim hazardous waste 
storage facility. The shop's responsibllltles include the maintenance 
and repair of all government vehicles and equipment (including 
locomotives, ships, and lawn maintenance l qulpment). 

Waste oil has been contained in a 500 gallon underground tank located 
next to the asphalt drlvevay until lt fs hauled off base by a private 
contractor. Reportedly, small quantities of paint solvents and 
transmission, brake, and other automotive fluids are also added to the 
vaste oil tank. Absorbent material is used to contain minor spills and 
is placed in the dumpster for removal from the base. An automobile and 
equipment painting operation has also been active at the motor vehicle 
maintenance shop. Waste materials (paints and thinners) from this 
operation are stored in drums and removed periodically off-base. Waste 
batteries have also been generated. Quantities and disposal methods 
associated with these vastes are presented in Table 5-1. 

5.1.1.2 Carpentry, Paint and Plumbing Shop. This shop has been located 
in Building 2006 since its inception in 1980. All three operations have 
been performed in one work area. Reportedly, the carpentry and plumbing 7 

operations do not generate any hazardous waste. Only minor plumbing vork i 
has been done and all paint wastes from carpentry operations have been 
handled by paint shop personnel. 

The main responsibility of the paint shop has been the general painting 
of all buildings at SWASE Kings Bay. These operations generate 
approximately six 55-gallon drums of waste paints and solvents such as 
lacquer, thinners and mineral spirits each year vhlch have been hauled 
off-station by a contract waste hauler. Paint (mostly latex) and thinner 
have been purchased in small containers (less than 5 gallons) and the 
empty containers have been disposed of in the dumpsters. Solvents have 
been received in 55-gallon drums which have been sold for recycle when 
empty. 

5.1.1.3 Heating, Ventilation and Alr Conditioning. The heating, 
ventilation and air conditioning shop has been responsible for the 
maintenance and repair of the air movement systems for all buildings at 
SUBASE Kings Bay. Boilers, condensers, and heat exchangers 'are handled 
by the steam and compressed air shop. Reportedly, the heating, 
ventilation and air conditioning shop uses no chemicals that are 
considered hazardous or that require special disposal. 
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TABLE S-1 

ESTIMTED VEHICLE MAINTRUXE SBOP 
WASTE GENERATION AND DISPOSAL, SUBASE KiNGS BAY 

Years of Estimated Locatloa of 
Generation Waste Types Total Disposal Comments 

Quantity 

1981-1985 Waste 011 3,000-5,000 Bauled off base by 
gallons vaste hauling coa- 

tractor 

1981-1985 Batteiles 500 Turned in for re- Batteries are 
cycle to supply turned in coa- 
Building 2006 talnlng acid 

1981-1985 Paint vaste, 1,300 Hauled off base by Was,te from 
thinner and waste hauling con- vehicle aad 
solvent tractor equipment 

painting 

5.1.1.4 Steam and Compressed Air Shop. This shop is responsible for the 
maintenance and repair of all boilers, coadensers, heat exchangers, and 
related equipment. Scale removal using murlatlc acid and trl-sodium 
phosphate is the only shop operation generating quantities of chemical 
vaste. Quantities disposed aad disposal methods used are presented in 
Table 5-2. The murlatlc acid is diluted to approximately one half 
strength before use. In the past until early 1985, the spent murlatlc 
acid was further diluted and disposed at unknovn locations on the ground. 
The quantity of acid disposed of on these occasions is unknovn. 
Since early 1985, the acid has been neutralized tith trl-sodium phosphate 
aad discharged into the sewage system. 

Approximately 100 bags of vaste asbestos insulation were generated vhen 
the cooling tovers at the housing development vere replaced in February 
1985. The doubled plastic bags of asbestos vere disposed of off-station 
by a contract vaste hauler. 

5.1.1.5 Electrical Shop. The electrical shop, a part of the Public 
Uorks Department, has been located in Building 2010 since early 1981. 
The shop has been responsible for the maintenance aad repair of the 
electrical distribution system, building electrical wiring, and all 
electric motors. Reportedly, the electrical shop uses no solvents or 
chemicals requiring disposal. The storage and disposal of PCB-filled 
transformers is handled by the Public Works Department as discussed in 
Section 6.1.5. 
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TABLE s-2 

ESTIMTED STEM AND COMPRESSED AIR SEOP 
WASTE GENERATION MD DISPOSAL, SUBASE KINGS BAY 

Years of Estimated Location of 
Generation Waste Types Total Disposal 

Quantl ty 

1980-1981 Murlatlc acid 4,000 gal Neutralized and 
poured down drain 
to activity WWTP 

1981 early Murlatlc acid 2,700 gal Diluted and poured 
1985 onto ground at 

various unknovn 
locations 

1980 early Trl-sodium 1,400 gal Neutralized and 
1985 phosphate poured down drain 

to activity WIT? 

1982 early Tri-sodium 900 gal Diluted and poured 
1985 phosphate oato ground at 

various unknoun 
locations 
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5.1.1.6 Roads and Grounds Maintenance. The roads and grounds 
maintenance shop has been located la Building 2010 since November 1984. 
The shop has been responsible for the maintenance of all roads and 
grounds at SUBASE Kings Bay. All vehicles and equipment used by roads 
and grounds shop personnel have been serviced by the Public Works Vehicle 
Maintenance Shop. The only operation using hazardous materials has been 
the application of herbicides. 

5.1.2 USS Simon Lake. The USS Simon Lake, a submarine tender, has been 
responsible for the maintenance and repair of submarines since July 1979. 
The USS Simon Lake has oa-board capabilities to perform all industrial 
operations required as part of the maintenance and repair of submarines. 
Additional responslblllties include the transferring of submarine 
generated vastes to the T-Shed (Building 5028) for ultimate disposal and 
the reloading of provisions. Reportedly, lead acid batteries, vhlch have 
been received from submarines and vehicles , periodically break causing 
minor Spills (of less than 10 gallons). Oily wastes generated by the 
submarine tender gb to either the oll/vater separator at the Auxlllary 
Repair Dock Medium (ARDM) or to the vaterfroat vastevater treatment plant 
which also includes an oll/vater separator. Table 5-3 is a list of 
typical vastes generated in a three month period from the USS Simon Lake. 
These vastes have been stored at the I-shed unit1 transferred to Building 
1016 (interim hazardous waste storage facility). 

5.1.3 Dry Dock (ARDM) Operations. The main function of the ARDM 
(Auxlllary Repair Dock Medium) has been to provide a vork area for the 
refitting of submarines since 1979. Refitting of submarines has included 
the removal of marlae grovth and paint, repainting, and replacement of 
vorn parts. Large amounts of vastewater have been generated by 
hydroblastlng operations during the marine grovth removal. This vater, 
(containing paint chips) has been discharged directly to the vastevater 
treatment plant. Oily vastewater from the submarines has been pumped co 
the oil/water separator at the ARDM and then to the vastevater treatment 
plant. Approximately 21,000 gallons of waste 011 have been pumped from 
the oil/water separator storage tank each year since 1981. This vaste 
oil is sold to a vaste oil recycling contractor. Paint chips from paint 
removal, solvents, and vaste lubricating 011 and grease are placed in 
dnnns and sent to the interim hazardous vaste storage facility (Building 
1016) prior to removal by a vaste disposal contractor. A list of typical 
chemical vastes generated at the ARDM during a three month period 1s 
presented in Table 5-4. 

5.1.4 Auto Hobby Shop. The auto hobby shop, located in Building 1021, 
has provided facllltles to military personnel for private vehicle 
maintenance since 1981. The shop began at Diamondback area betveen 1979 
and 1980 during which time military personnel vere permitted to use the 
faclllcles at the vehicle maintenance shop in Building 1016. As part of 
the construction of Building 1021 in 1981, a 500 gallon underground waste 
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TABLE 5-3 

CKEMICALUASTES GENERATED FROMTHE USS SIHOH UKE 
DURING A TYPICAL THREE MONTH PERIOD, SWASE kINCS BAY 

WASTE TYPE 

Waste lubricating oil 
Neutralized battery acfd 
Monoethanol amine aad monoethanol 

amine resldues 
Potassium hydroxide 
Soda ash contaminated with acetic acid 
Empty moaoethanol amine containers 
Mercuric nitrate . 
Hydrogen peroxide 
Paint and thinners 
Sulfuric acid 
Lithium hydroxide 
Caustic soda 
Ammonium hydroxide 
Triethanol amine 
Catalyst carbon monoxide 
Acetic acid 
Lithium bromide 
Ion exchange compound 
Hydrochloric acid 
Hydrarine 
Empty grease cans 
Oxygen breathing apparatus cannisters 
Bleach 
Perchloroe thylene 

QUANTITY GENERATED1 

1200 galloos 
(1) 5%gallon drum 
650 gallons 

(5) SS-gallon drums 
(1) 55-gallon drum 
(50) 5 gallon coatainers 
(3) 55-gallon drums 
52 ounces 
(11) 55-gallon drums 
30 gallons 
12 lbs 
(4) 55-galloa drums 
6 gallons 
2 gallons 
10 gallons 
(1) 55-gallon drum 
(4) 55-gallon drums 
450 lbs 
7 gallons 
310 gallons 
(22) 5 gallon cans 
75 
5 gallons 
(1) 55-gallon drum 

'Wastes generated are stored at the T-Shed until they can be transferred 
to Building 1016 (interim hazardous vaste storage). 
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TABLE 5-4 

CHEMICAL WASTES GENERATED AT TRE ARDM DURING 
A TYPICAL THREE MONTH PERIOD, SUBASE KINGS BAY 

WASTE TYPE QUANTITY GENERATED 

Mixed waste paints 
Uaste grease 
Empty grease containers 
Hydrochloric acid 
Sulfuric acid 
Boiler compound 
Monoethanol amine 
Oily sludge 

(20) 55-gallon drums 
(5) 55-gallon drums 
(42) S-gallon containers 
(1) 55-gallon drum 
(1) 55-gallon drum 
(2) 5-gallon containers 

15-gallons 
(1) 55-gallon drum 

Oil storage tank vas also installed. Waste engine oil and other 
automotive fluids as vell as approximately five gallons per week of 
solvents are added to the tank. On several occasions the tank has 
overflowed onto the ground. When this occurs the fluid is contained vlth 
an absorbent material and placed in a 55-gallon drum for removal by the 
vaste 011 contractor. The shop also collects waste batteries and sells 
them to a private salvage operation. Quantities of vaste generated and 
methods used for their disposal are shown in Table S-5. 

5.1.5 Port Services. Port services has been located on the vharf in 

Building SO26 since July 1979 and is operated by the Operations 
Department. The main function of the Port Services is to provide 
incoming ships vith tug boat and pilot services; berthing space with 
electric, vater and sever services; and reloading services for 
provisions. Port services has never been responsible for the off-loading 
of any wastes from ships. Off-loading of ship generated vastes has been 
performed by the Public Works Department. 

Land vehicles operated by port services have been maintained by the 
Public Works vehicle maintenance shop. Port services maintains three tug 
boats, one landing craft , and NO floating cranes. Waste oil, other 
engine fluids and solvents (trlchloroethaae) generated by the maintenance 
of these crafts have been stored in 55-gallon drums. About 3300 gallons 
per year of these materials have been generated. They have then been 
hauled off-base by a waste disposal contractor. Unknovn quantities of 
bilge water from the vatcr craft have been pumped to the oll/vater 
separator and on to the dockside vastevater treatment plant. No method- 
of bilge Water measurement currently exists. 

5.1.6 Fire Fighting. The fire station at SUBASE Kings Bay has been 
located in Building 2004 since 1979. Burning for fire fighter training 
vas conducted at SUBASE Kings Bay once every tvo months between 1980 and 
1981. The burning consisted of igniting three to six 55 gallon drums of 
fluid including vaste oil, diesel fuel, and small quantities of paints 
and paint thinners in an open pit (see Site 2, Section 8.3). Training 
vas discontinued in 1981. No fire fighter training has taken place at 
SUBASE Kings Bay since 1981. 
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TABLE 5-5 

ESTR4ATRD AUTO HOBBY SHOP 
WASTE GENERATION AND DISPOSAL, SUBASE KINGS BAY 

Years of Estimated Location of 
Generation Waste Types Total Disposal Comments 

Quantity 

1981-1985 Waste 011 6000-8000 Eauled off base by 
gallons vaste hauling coa- 

tractor 

1981-1985 Batteries 200 Sold to private Batteries are 
contractor for re- turned la con- 
cycle tainlng acid 

198L-1985 Waste 1040 
solvents gallons 

Hauled off base by 
vaste hauling coa- 
tractor, along vith 
vith vaste engine 
oil. 

5.1.7 Pest Control Shop. The pest control shop has been at its current 
location in Building 2010 since 1983. Prior to 1983, the Navy housed the 
operation in a small bulldlag located approximately 200 feet vest of Pond 
M-6. The Army did not operate a full time pest control shop; hovever, 
mosquito-control pesticides were applied during summer months when the 
base vas occupied by the Army Reserve. The material vas mixed at the job 
area and applied using thermal foggers. Reportedly, pesticides were 
never stored on base and spillage of pesticides did not occur. 

The pest control shop has been responsible for the control of a variety 
of rodents, insects, and plants. The pesticides used to accomplish this 
task included: chlordaae, carbaryl, diarlnoa, dursbaa, malathion, and 
naled. Most chemicals have been diluted before applicatioa. The 
majority of the mlxiag of pesticides have been performed in a dedicated 
mixing room and minimal spillage has occured. Rinse water from container 
and equipment rlaslag has been contained and used in the next mixture. 
Empty pesticide containers have been crushed and disposed of off-station 
by a vaste disposal contractor. 
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Prior to 1981, naptha vas mixed vlrh lnsectlcidts to help them adhere to 
tree branches and leaves. In 1984, most unused naptha was turned over to 
the Defense Property Disposal Office (DPDO), hovever, three 55-gallon 
drums vere kept la storage at the shop. A list of pesticides reportedly 
used by the pest control shop during 1980 1s shovn la Table 5-6. It is 
believed that these quantities are representative of a typical. yearly 
usage. 

Since November 1984, Dlaquat has been used at an annual rate of 
approximately 60 gallons per year. Dlaquat, vhlch has beta diluted vith 
uater and applied through the use of backpack tanks or a larger trailer 
tank, has been used to kill veeds along fence lines. Mixing has been 
performed outdoors near the shop and only the amount to be used has been 
mixed. The Dlaquat has been obtained la one gallon containers and empty 
containers have been vashed, rinsed and disposed in the dumpster. Rinse 
vater has been used la subsequent mixtures. 

5.1.8 Medical Cllalc. The medical clinic, located la Building 1028, has 
been operating at SUBASE Kings Bay since about 1980. The clinic provldes- 
medical service to active duty members and their dependents. 

Wastes generated by the medical clinic include infectious vastes and 
culture plates. Approximately five 20 gallons plastic bags of infectious 
vastes have been collected each day. The bags have been deposited la a 
dumpster and disposed of off-station by a private contractor. Betveen 
1980 and early 1984, the lnfectlous vastes vere disposed of off-station 
with the general solid waste of the activity. X-ray development 
solutions containing silver have been collected in plastic containers and 
retained by the Supply Department prior to being sent to DPDO at NAS 
Jacksonville. Approximately 40 grams of silver sludge and 120 grams of 
silver flakes vere accumulated from X-ray operations during August L984. 
These quantities vary from month to month depending on the work load at 
the Medical Clinic. 

5.1.9 Dental Cllaic. The dental clinic, located adjacent to the 
hospital in Building 1028, has been providing dental services for 
personnel on the base since 1982. Wastes from the department include 
amalgam (containing mercury), silver from x-ray developing, and beryllium 
dust from grinding tooth casts. 

Amalgam has been stored in HGX solution (mercury solution used la filling 
cavaties). The solution has been collected in plastic containers and 
kept in a storage closet in the clinic. Approximately one gallon of the 

- solution has been accumulated yearly-. Disposal of the vaste has not been. 
required. 

X-ray developing solution containing silver has been stored ln the 
medical X-ray department prior to transfer to the NAS Jacksonville DPW. 
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TABLE 5-6 

TYPE 

chlordane 

dursban (chlorpyrlfus) 

baygoa (propoxur) 
malathion 

mineral oils 
naled (dlbrom) 
altosid (methopreae) 
pyrethrum 
dluroa 
anticoagulant 

PESTICIDE USAGE FOB 1980 
SUBtiE KINGS BAY, GEORGIA 

QUANTITY 

APPLIED 
CONCENTBATION 

(Per Cent) 

24,340 gallons 1.0 
16 pounds 10.0 

100 gallons 0.5 
100 gallons 0.12 

5 gallons 1.0 
314 gallons 95 

5 gallons 2.5 
3,475 gallons 100 

36 gallons 85 
7 pounds 7.9 
1 gallons 0.40 

800 pounds 80 
10 pounds 0.025 
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Beryllium dust has been placed in plastic bags and deposited in a 
hazardous vaste dumpster behind the dental clinic. Approximately once 
every six months, wastes fn the dumpster are collected and disposed of 
off-station by a waste disposal contractor. 

5.2 TENANT ACTIVITIES. SUBASE Kings Bay provides space and services for 
a number of tenant actlvitles. Brief descriptions of the various tenant 
activities are presented belov. 

5.2.1 Mobile Technical Unit 14. The Mobile Technical Unit 14 has been a 
tenant at SUBASE Kings Bay since about 1982 and has been housed la 
Building 2014. The function of the unit has been to service and repair 
electronic equipment used in submarines, vessels and ships. Alcohol and 
rosin-based flux have been used to clean circuit boards and related 
components. Approximately 1 quart of alcohol and 4 ounces of rosin based 
flux per month have been used since 1982. The chemicals have been stored 
in the building. No vaste has been produced since the chemicals have --.. 
been completely used in the cleaning process. Empty chemical cans have 
been deposited in a dumpster. 1. 

5.2.2 Navy Publlshiag and Printing Service Jacksonville Detachment. The 
/ 

print shop, presently located in Trailer S-2 and Trailer S-3, has been a 
tenant activity at SUBASE Kings Bay since 1983. The shop operates two 
presses and several copy machines. Printing machines have been cleaned 
once a veek using tvo chemicals: electrostatic solution and blanket vash 
solution. Host of these solutions evaporate during use and do not 
generate any liquid vaste. During machine cleaning, blanket wash 
solution, a petroleum base solvent used in cleaning the heads of the 
press, has been drained from the machine to a one gallon jug. After the 
solution in the jug settles, the liquid portion has been decanted and 
reused leaving a residue (dirt and dust from press) at the bottom of the 
3-G l It has been estimated that less than a quarter of a gallon of 
residue has been produced and not enough has accumulated during the past 
three years to require disposal. 

5.2.3 Explosive Ordnance Disposal Group, Two Detachment. The Explosive 
Ordnance Disposal Group, Tvo Derachmeat (EOD Group Two Detachment) has 
been located in Building 2013 since 1979. Reportedly, the Army had no 
EOD or ordnance type detachment at Kings Bay during its period of 
operation. 

The EOD Detachment's prlnclpal activity has been to provide ordnance 
related support to SWASE Rings Bay, USS Simon Lake, and Submarine 
Squadron Sixteen. The Detachment also provides diving services to SUBASE 
Kings Bay. 

There have been no vaste generating ordnance actlvltes such as 
manufacturing, loading, or demllltarlzatloa at SUBASE Kings Bay. 
Retrograde ordnance (defective ammo and explosives) have been disposed of 
by the EOD Group Tvo Detachment either at Naval Air Station (NAS) Cecil 
Field, Florida for flares, hand grenades, and small explosives or at the 
demolition range (Buildings 4979 and 4980) in the case of small arss. 
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The demolition range coaelsts of an unlined area of 300 feet by 75 eet 
and is enclosed on three sides by a u-shaped berm which is about 30 feet 
high. The detooated materials are vaporized, leaving no residue except 
for occasional pieces of metal debris. This debris has been collected in 
special metal bias and hauled off-base for disposal by 
contractor. 

5.2.4 Photo Laboratory. Since 1983, SUBASE Kings Bay has operated an 
on-base photo laboratory in Building S-15. Ooe of the main functloos of 
the laboratory has been the preparatloa of photographs for newspaper 
articles and meet of the processing involves black and white film. The 

a private 

laboratory has also been capable of color slide processing. Estimated 
quaatltles of these chetnlcals and the methods used for their dlsposal are 
shout in Table S-7. 

5.2.5 U.S. Army Reserve 370th Detachment. The U.S. Army Reserve 370th 
Detachment has been at Kfngs Bay since 1973 and 1s located la 5 trailers 
in the Diamondback Area. The Detachment’s prlnclpal mlsslon at the base 
has been to provide utility services including electrical and plumblag 
services. Reportedly, hazardous wastes have not been generated from the 
utility services. Waste from past camping actlvltles have included tree 
stumps , wooden pallets, metal ammo boxes, kltcheo garbage, and office 
waste. Approximately 77,000 cubic yards of wastes were disposed betveea 
1973 and 1979 at Site Nos. 5, 6, 7, 8, 12, 14, and 15. The Detachment 
has not been involved la any ordnance-related operations, nor have they 
been involved la any transformer work or storage. 
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TABLE 5-7 

ESTIMATED PHOTO LABORATORY 
WASTE GENERATION AND DISPOSAL, SUBASE KINGS BAY 

Years of Estimated Location of 
Generation Waste Types Total Disposal 

Quantity 

1983-1985 Black and 
white 
developer 

1983-1985 Black and 
vhlte 
activator 

19834985 Black and 
white stop 
bath (acetic 
acid) 

19834985 Mixture of 
color 
developer, 
conditioner, 
bleach, fixer 
and stabilizer 

1983-1985 Fixer 

19834985 Scrap film 6 cu.ft. Turned over to DPDO 
for silver recovery 

72 gallons Drain to base 

wastewater treatment 
plant 

108 gallons Drain to base 
wastewater treatment 
plant 

9 gallons Drain to base 
wastevater treatment 
plant 

162 gallons Drain to base 
vastevater treatment 
plant 

90 gallons Turned over to DPDO 
for silver recovery 
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CHAPTER 6. MATERIAL HANDLING: STORAGE AND TRANSPORTATION 

6.1 INDUSTRUL. This section describes the storage and transportation 
of industrial material6 at Naval Submarine Base (SUBASB) Kings Bay. 

6.1.1 ?faterlals Storage Defense Property Di6pOSal Office (DPDO). The 
Old DPDO yard was located east of Polaris Lane acro6s USS James Honroe 
Avenue (see Figure 2-9). The sire of the yard was reportedly 450 feet by 
75 feet. The fenced and asphalt paved area was used from 1979 to 1983 
for storage of waste materials. Materials stored here included 55 one 
gallon and five gallon paint cans, ten to fifteen 55-gallon drums of 
va6te oil mixed with solvents (including merhpl ethyl ketone, and methyl 
lsobutyl ketone). Tvo transformers were also reportedly stored at this 
site. It was reported chat during operation of the site, between one and 
five 55 gallon durms of unknovn type6 of materials were spilled onto the 
asphalt paved area; The materials were cleaned up by Public Works 
personnel soon after they occurred (see section 8.14 site 13, old DPDO 
yard). 

The DPDO at SUBASE Kings Bay has been at its present location la Building 
6016 since January 1984. The office 1s not a disposal operation but 
rather a storage and transfer facility. DPDO performs the paper work for 
hazardous wastes, but does not accept physical custody at its present 
location. 

The size of the present DPDO yard is approximately one acre. Since 
January 1984 various items have been stored in the paved fenced yard 
located behind the DPDO office (see Table 6-l). Much of the material ha6 
been stockpiled on metal shelves. During the US on-site visit, 
approximately 300 five gallon can6 of paint with expired shelf life vere 
being stored. Other shelves contained various metal items such a6 office 
equipment. In the southeast corner of the yard, approximately 300 empty 
lube 011 drums vere stored. A metal shed, to protect perishable items 
from the weather has also been in the southeastern corner of the yard. 
Next to the shed vere about 100 empty drums that had contained 
non-hazardous materials. This area has been used for receiving and 
storing empty used drums since 1984:- No signs of leakage were l vldeac 
during the IAS on-site visit. Lead acid batteries from submarines vere 
drained at the wharf, they were then stored at DPDO for about two veeks 
prior to being seat off-base for reclalmation. Ship batteries have been 
sent to Naval Mr Station (NAS) Jacksonville for disposal. Hercury from 
tender operations has been collected (about 50 pounds per year) and sent 
to Building 1016, known as the interim hazardous waste storage facility 
for off-station contractor disposal. 

6.1.2 Supply Storage. Supply storage at SUBASE Kings Bay has been 
located in Buildings 2006, 2007, 2010, 2020 and 2022 in the Industrial 
Support Area. The Supply Department has provided storage and supply 
capabilities to the industrial shop area and the vaterfroat area since 
1979. The majority of materials have been delivered to the five 
buildings mentioned above by truck. Since 1984, Building 2022 has been 
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TABLE 6-l 

TYPICAL HATBBIALS STORED AT 
SUBASE KINGS BAY DPDO YARD 

ITEM 

Cans of Paint (5 gallons) 

Office Equipment 

Empty Lube Oil Drums 

Empty Drums 
(previously contafnlag 
non-hazardous materials) 

APPROXIMATE 
quMTrn 

300 

100 

Scrap Metal 

Metal Equipment 

used for storage of lube oil drums, one gallon cans of solvent, spray 
paint, construction materials, service mart supplies, tools and medical 
supplies. From 1980 to 1984, Building 2006 was also used to store these 
types of materials. From 1979 to 1980, Building 2007 was used as a 
general supply warehouse. The Base Operating Services Contract (BOSC) 
has stored various supplies in Building 2006 since 1984, including food, 
uniforms, plumbing and carpentry supplies. The supplies stored la 
Building 2006 were also used by the submarine tender. The submarine 
tender stored supplies for its steam engine such as gaskets, nuts, bolts, 
and tools for repairs. From 1980 to 1984, Building 2010 was used for 
these supplies and until 1980 a metal building (no longer standing) MS 
utilized. Public Works TraU6pOrtatiOU stores supplies such as lube oils, 
lube greases, auto paint and thinners la Building 2007. A flammable 
storage area measuring 8 feet by 55 feet has been located in Building 
2010 for the storage of paints and paint solvents for use by the 
industrial shop6 since 1979. The quantities of materials stored varies 
depending on the rate at which they are used. On the average Building 
2010 scores approximately 200 gallons of paint per month. 

6.1.3 Chemical and Eazardous Materials Storage. From 1978 to 1982, the 
major storage area for chemical and hazardous materials used in the pier 
area has been the Transit Storage Warehouse (T-shed), Building 5028. 
Materials have been received here by ship and truck and include all 
materials necessary for operation and maintenance of the submarines- A 
llselng of typical materials can be found in Table 6-2. Chemical and 
hazardous materials have also been stored ac three of the supply storage 
varehouses, Buildings 2007, 2010 and 2022 since 1979. Since 1982, 
hazardous wastes avaltiag off-base contract disposal have been stored in 
Building 1016. This building, knovn as the interim hazardous vaste 
storage facility, has accepted hazardous vaste from throughout 
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TYPE 

Paint 

Di6iafectant 

Llnsed Oil 

Hydrochloric Acid 

Morlatlc'Acld I 

Herbicides 

Lube 011 

Subtropical Bleach 

Lead-Acid Battery 

DS2 

Chlorine Gas 

Chemical Sulphorlc Acid 

Compressed Gases - Oxygen 
- Air 

Flit ML0 

Cleaning Compounds 

Thinner 

Freon 

TABLE 6-2 

MATERIALS STORED AT 
T-SHED SUBASE ICINGS 

QUANTITY 

48 gallons 

2 gallons 

1 gallon 

30 gallons 

100 pounds 

20 barrels 

50 pounds 

8 

1 pint 

20 cycllnders 

15 quarts 

5 Tanks 
2 tanks 

80 dtums 

5 gallons 

iao gallon6 

19 pounds 

BAY 

AVERAGE 
STORAGE TIHE 

Coaclaually as required 

Continually as required 

Coatlnu6lly as required 

N/A 

3 months 

2 weeks 

4 months 

N/A 

N/A 

N/A 

2 weeks 

3 weeks 

5 tanks on hand at all 
times 

12 months 

3 months 

Continually as required 

N/A 

Source : Applied Engineering and Science, 1984. 

N/A - Not Available 
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SUBASE Kings Bay, repackaged It as necessary and scored lc prior to 
pick-up and off-base disposal by a-waste hauling contractor. Waste 
received at Building 1016 has been separated lnto seven categories for 
storage. These categories include general waste materials, orgadcs, 
unknovn vastes, reactive wastes, otidlters, corrosives and acids. About 
100 five gallon containers of waste per month have been stored ln 
Building 1016. The two most common types of wastes have been waste palnt 
and mono-ethanolamlne (a chemical used in submarine air purifying 
systems). 

Occasionally, there have been small leaks (less than l/2 gallon) at 
Building 1016. These leaks are cleaned up immediately with absorbant. 
Leaking containers and contaminated absorbant are over packed and handled 
like other waste in the building. 

Since 1979, tvo additional areas have been used to package and stage 
hazardous vasees from shlps at SUBASE Kings Bay. An outside vaste 
staging facility at the T-shed, accepted hazardous wastes from the USS 
Simon Lake and other ships docked at SUBASE Klngs Bay. Reportedly, waste 
vas transported from the staging area to Building 1016 once a veek. 
Table 6-3 identifies the usual types and quantities of wastes scored at 
this facility as noted during the IAS on-site survey. Ml of the wastes 
are staged on an asphalt pad. Additionally, small quantities of hydrogen 
peroxide, ammonium hydroxide, sodium chromate and acetic acid were 
avaiting disposal at the time of the LAS on-site survey. An asphalt 
paved outside vaste 011 storage area has been located adjacent to 
Building 5045 since 1979. Typical types and quantities of vastes stored 
included hydraulic fluid (twenty 55-gallon drums) and lube oil (fifteen 
55-gallon drums). There were no reports or evidence of leakage or 
spillage at the storage area. Building 5027, in the vaterfroat area has 
been used by the Submarine Squadron 16 as a flammable materials/acid 
storage building since 1978. Table 6-4 lists materials that have been 
stored in Building 5027 since 1980. Compressed gases, such as oxygen (5 
tanks), acetylene (3 cyclinders), and argon (2 cylinders), have been 
stored on covered metal shelves in an area adjacent to Building 5027. 

6.1.4 Petroleum, Oil, Lubricant Storage. Petroleum, oil and lubricant 
(POL) products have been used for the various industrial shops and 
waterfront facilities at SUBASE Kings Bay since 1979. Materials stored 
have included Fuel 011 No. 2 (dlesel fuel), Mogas, and leaded and 
unleaded gasoline. Three 48,000 gallon Fuel Oil No. 2 underground tanks 
have been used by the Mobile Utility Support Equipment, (MUSE) boiler in 
the vharf area since 1979. A summary of the petroleum storage facilities 
at SUBASZ Kings Bay is shown on Table 6-5. Ships are fueled at pierside 
vith trucks using hose connections. These tank trucks have ranged in 
capacity from 500 to 5000 gallons. No spills have been reported from 
pierside fueling operations, nor have any leaks from tanks been reported. 
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TABLE 6-3 

MATERIALS AWAITING DISPOSAL AT 
T-SEED STAGING FACILITY DURING US ON-SITE VISIT- 

SDBASE KINGS BAY 

ITEM 

Caustic Sodas U&nom 

CO2 Absorbant 

Lube 011 

Perchloroethylene 

Potassium Eiydroxide 

Paints and Thinners 

Carbon Honoxlde 

APPROXIMATE 
QUANTITY 

2 pallets of cans 
(5-10 gallons each) 

COMMENT 

Used with breathing 
apparatus 

400 gallons Picked up monthly 
by private contrac- 
tor 

Ten 55-gallon drums 

Three 55-gallon 'drums 

Sir 55-gallon drums 

Unknown 
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ITEM 

Paints 

011 

Mono-ethanolyeae 

Ion exchange compounds 

Amoalum hydroxide 

Lithum hydroxide 

Sodium phosphate 

Nitric acid 

Potassium hydroxide 

TABLE 6-4 

TYPICAL MATERIALS STORED AT 
BUILDING 5027 SINCE 1980 

SUBASE KINGS BAY 

APPROXIMATE 
QUANTITY 

12 gallons 

6 gallons 

165 gallons 

1 cubic yard 

14 galloas 

12 pounds 

275 gallons 

lquart 

45 galloas 
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TANK NUMBER' 

99 
90 
95 
86 

199 
1040 
1003 
2022 
1991(a) 
1991(b) 
1991(c) 
1991(d) 
1991(e) 
1986 
1029 
1931 
1939 
1933 
2990 
2987 (a) 
2987 (b) 
2987(c) 
2987(d) 
2010 
2007 
5038 
5026 

NOTES : 

SUBASE KINGS BAY PETROLEUM STORAGE FACILITIES 

TYPE2 

UC Fuel Oil I2 2,060 
UG Fuel Oil 12 2,060 
UC Fuel 011 f2 2,060 
UC Fuel 011 #2 2,500 
UG Fuel Oil 12 940 
UC Fuel Oil 12 8,000 
UC Fuel 011 12 5,500 
UG Fuel Oil #2 4,000 
UC Hogas 4,000 
UC Hogas 4,000 
UC Mogas 4,000 
UC Mogas 9,000 
UC Mogas 4,000 
UC Fuel 011 12 550 
UG Fuel 011 12 10,000 
UC Fuel 011 12 15,000 
UG Fuel Oil 112 15,000 
UG Fuel Oil 92 700 
UC Fuel 011 82 550 
UG Hogas 12,000 
UC Diesel 4,000 
UC Diesel 5,000 
UC Mogas 5,000 
UG Fuel 011 82 2,800 
UG Fuel 011 82 3,000 
UG Fuel Oil 12 500 
AC Fuel Oil P2 200 

1. In some cases 
building. 

TABLE 6-5 

PRODUCT SIZE (GALLONS) 

tanks are numbered according to aa adjacent 

2. U.G. - Underground 
A.G. - Above ground 
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TANK NUMBER' 

2983 UC 
1028 UC 
1979 UC 
2904 UC 
2915 UC 
5027 UG 
5972(a) Earth Mounted 
5972(b) Earth Mounted 
5972(c) Earth Mounted 

TABLE 6-5 (Coacinucd) 

SUBASE KINGS BAY PETROLEUM STOUGE FACILITIES 

TYPE2 PRODUCT 

Fuel Oil 52 2,000 
Fuel Otl #2 10,000 
Fuel Oil t2 6,000 
Fuel Oil #2 2,000 
Fuel Oil 12 2,000 
Fuel Oil 12 250 
Fuel Oil #2 48,000 
Fuel Oil 12 48,000 
Fuel Oil 12 48,000 

SIZE (GALLONS) 

Underground total 148,470 gallons 
Above ground total 200 gallons 
Emergency total 144,000 gallons 

NOTES: 1. In some cases tanks are numbered according to an adjacent 
building. 

2. U.G. - Underground 
A.G. - Aboveground 

Source : Naval Facilities Engineering Command, 1983. 
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6.1.5 PCB Storage. Less than 40 transformers vere acquired by the Navy 
from the Army's Kings Bay Mlli tarpocean Terminal. These transformers 
vere stored at four locations at SUBASE Kings Bay from 1979 until 1984 
avaiting disposal. 

Four of these areas vere Public Works storage yards (see Section 6.1.8). 
These storage yards vere located behind the interim hazardouj vaste 
storage facility, Building 1016, (see Section 8.2, Site 1); a paved area 
near Building 5006 (see Section 8.4, Site 3); a storage yard behind the 
vater treatment plaat (see Section 8-5, Site 4); aad behind Building 2016 
in the Industrial Support Area. Uhea the regulations defining PCB 
transformers vere changed in 1982 (from less than 500 parts per million 
PCB to less than 50 parts per million PCB) tvo of the transformers stored 
behind Building 2016 vere changed from 'non-PCB' status to 'PCB" status 
and vere moved (in 1982) to Building 1016 for temporary storage vhlle 
avalting disposal. There were no reports or evidence of leakage or 
spills at the storage area. Transformers stored at Sites 1 and 3 vere 
removed and the sites vere excavated in 1982 (see Sections 8.2 and 8.4). 
A spill at transformer oil occurred in December 1982 at the storage area 
behind the vater treatment plant (see Section 8.5, site 4). 
Approximately one galloa of transformer coolant containing 
polychlorinated bipheoyls (PCB) vas spilled from a filler cap oato 
adjacent soil. The Naval Air Station in Jacksonville tested a sample for 
PCB and determined coolant vas 63 percent PCB. The transformer and 8 
cubic feet of contaminated soil were placed in 55-gallon drrmrs and hauled 
off-base for proper disposal on September 15, 1983 (Simons, 1983). 

6.1.6 Pesticide Storage. Pesticides vere stored in Building S-130 and 
Building S-214 from 1978 to 1983. Building S-130 vas an area 25 feet by 
40 feet and scored household pesticides. Building S-214 was an area 
about 20 feet by 12 feet and stored pesticides for mosquitoes. Since 
1983 pesticide operations have been handled out of Building 2010. A 
listing of pesticides stored and used at SUBASE Kings Bay during 1980 1s 
shovn in Table 6-6. From 1980 until 1984, an outdoor area near Building 
4019 was used as a storage facility for about twenty-five 55-gallon drums 
of Chevron Chemical Company's Flit@ ML0 (Mineral Oil Light). Flit KLO is 
a biodegradable pesticide that vas used to kill mosquito larva. Flit ?!LO 
vas the only pesticide stored at this location. However, in 1984 all of 
the pesticide had been used and the empty drums were sent to DPDO for 
disposal. 

6.1.7 Nuclear, Biological, Chemical (NBC) Decontamlnatlon Agents 
Storage. Since 1980, DS-2 and supertropical bleach (STB) have been 
stored by the EOD Detachment as part of their required decontamination 
materials. About 24 one quart containers of DS-2 have been stored in a 
flammable storage locker behind Building 2013. About 50 pounds of STB 
have been stored in a locked trailer. These quantities are typical of 
past amounts stored by the EOD. Disposal of these materials has never 
been required. 
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TYPE QUANTITY 

chlordane 

dursban (chlorpyrifus) 

baygoa (propoxur) 
malathion 

mineral oils 
naled (dlbrom) 
altosid (methoprene) 
pyrethrum 
dluroa 
anticoagulant 

TABLE 6-6 

PESTICIDE USAGE FOR 1980 
SUBASE KINGS BAY, GEOBGLA 

APPLIED 
CONCENT&iTION 

(Per Cent) 

24,340 gallons 1.0 
16 pouads 10.0 

100 gallons 0.5 
100 gallons 0.12 

5 gallons 1.0 
314 gallons 95 

5 gallons 2.5 
3,475 galloas 100 

36 galloas 85 
7 pounds 7.9 
1 gallons 0.40 

800 pounds 80 
10 pounds 0.025 
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6.1.8 Public Works Storage Yards. There vere four known Public Works 
storage yard locations. One of the largest of these storage yards was 
known as Area No. 1. This storage yard was 120 square feet, located at 
Site 1 approximately 80 feet north of the old vehicle maintenance 
building (Building 1016) in the far western area of the activity. This 
yard was used as a temporarily fenced impoundment from 1979 to 1982 (see 
Section 8.2 Site 1). Ten PCB transformers were stored at this location 
awaiting dlsposal. It was reported that minor quantities (less than one 
gallon) of PCB 011 leaked from the traasformers. All ten traasfotmers 
and the contaminated soils were removed from the site la 1982 through a 
privare waste hauling contract. 

There vas a second storage yard behind the water treatment plant. This 
storage yard was a 20 feet by 30 feet unpaved area with pallets. This 
area was used as a storage yard from 1983 to 1984. 

A third storage yard was located behind Building 2016 in the Industrial 
Support Area. This storage yard was a 6 feet by 10 feet paved area with 
pallets. From 1983 until 1984 this yard was used as a temporary storage 
area. 

The fourth storage yard was a fenced, paved area located near Building 
5006 (see Section 8.4, Site 3). This storage yard was 120 square feet 
vas used as a temporary impoundment area from 1979 until 1982. Site 3 
vas used by a contractor to store an unknown number of traasforsers and 
constructloa materials and equipment. Less than one gallon of 
transformer coolant (containing PCBs) leaked from the traasforsers oato 
soil adjacent to the pavement. Soils in an area of approximately 14 feet 
by 15 feet and 4 inches deep vere excavated and, along vlth the 
transformers, removed from.the base by waste disposal contractor. 

6.1.9 Pier Operations: Loading and Unloading from Ships. From 1959 to 
L979 the Blue Star Shipping Company vas Involved in the handling of 
dynamite and unknown types of explosives at the Army’s Military-Ocean 
Terminal Pier. Ordnance materials were trucked to a holding area on the 
wharf (presently the T-shed) prior to loading on ships. Tvo disposal 
sites (Sites 9 and 10; see Section 8.10 and 8.11) reportedly originated 
from the Blue Star Shipping operations. These tvo sites near the wharf 
were used to burn unknown quantities-of pallets, paper, dunnage and old 
dynamite. 

An inside concrete paved flammable~materlals storage facility has been in 
Building 5027 since 1979. Typical types and quantities of materials 
stored included monoethyanolamlne (thirty 55-gallon drums), paint (thirty 
5 gallon cans), methyl sobuty ketone (forty-five 5 gallon cans), toluene 
(fifteen 5 gallon cans), 
drums). 

and trlchloromonofluoromethane (thlrty 40 gallon 
There vere no reports or evidence of leakage or spillage at the 

facility. 

Presently, the Port Services (under the Operations Department) loads and 
unloads provisions and waste materials from ships entering port. The 
vastes have been given to Public Works for off-station contractor 
disposal. 
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6.1.10 Materials and Waste Transportation. Since 1979, vhea the Navy 
began operations at SUBASE Kings Bay, all in-coming materials catered the 
Base through the T-Shed. The majority of supplies were brought by truck 
from Charleston, South Carolina. Every 45 days ships vould enter port 
and off-load fuel and supplies. All materials vere stored at the T-Shed 
or on the submarine teader. 

The majority of vaste generated at the SURASE Rings Bay has been domestic 
solid waste. The vastes have been placed in dumpsters and hauled 
off-base by a waste disposal coatractor. Salvageable materials, such as 
scrap metal, have been collected and sold by DPDO. Since 1982, hazardous 
wastes have been traasported to Building 1016 for fnterlm storage until 
picked up by a contract waste hauler. Waste oil MS sent to Charleston 
for recycling from 1979 to 1981. Since 1981, it has been handled by 
private contract (see Sectloa 7.4). During 1981, other vaste materials 
such as paints and solvents vere seat to the Naval Mr Statloa, 
Jacksonville, because of their large storage facility. 

6.1.11 Auxlllary Repair Dock Medium (ARDM) Storage Area. This facility, 
located near the ARDM pier adjacent to Monroe Avenue (see Figure 2-5), 
has been a paint storage area since 1979. The facility has an area of 
approximately 1000 square feet. The ARDU is a floating dry dock used for 
submarine maintenance and repair. Wastes from the USS Oak Ridge were 
stored here in a LO-foot square building, (Building 221), which was 
removed sometime after 1982. The facility has been in use since 1979. 
Waste generated included waste paint, 011, grease, small amounts of paint 
thinner and cleanup rags. Every 6 months approximately tea, 55-gallon 
drums of these waste materials vere repackaged and transferred to the 
Public Uorks Department hazardous vaste storage facility (Building 1016) 
or stored on-site prior to private contractor disposal. It was reported 
that approximately 100 gallons of waste including vinyl, antifouling and 
epoxy were spilled on the ground during past use of the area. This spill 
vas cleaned up by repackaging the waste aear the ead of 1984. 

6.2 ORDNANCE. Ordnance storage facilities are currently under 
coastruction at SUBASE Kings Bay. From 1959 to 1979, dpoamite and 
unknovn types of explosive were stored in what is now the T-Shed, by the 
Blue Star Shlpplng Company (see Section 6.1.9). Reportedly no ordnance 
supplies have been stored in the bunkers since 1959. These bunkers are 
large earthen mounds surrounding the railroad tracks. Most have been 
removed, and plans are to use the remaining bunkers as fill for future 
structures. 
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CHAPTER 7. WASTE PROCESSING 

7.1 GENERAL. This chapter discusses the various merhods of uaste 
processing used at SUBASE Kings Bay, Georgia. Waste processing 
operations at SUBASE Kings Bay include: sevage treatment, solid vaste 
disposal, hazardous waste disposal, oil and solvent recycling, and 
ordnance disposal. 

7.2 WASTEWATER CONVEYANCE AND TREATXENT PLANT. The sevage and 
wastevater treatment system at SUBASE Kings Bay consists of tvo 
independent facilities. The Waterfront Sevage Treatment Plant (WSTP) 
services the Waterfront Development Area and the &se Sewage Treatment 
Plant (BSTP) services all other base development areas. 

The WSTP, located south of the T-Shed, was constructed in 1978. The 0.4 
million gallon per day (mad) facility includes the following unit 
processes: aerated pretreatment (equalization), influent pumping, 
activated sludge, secondary clarification, chlorine contact, aerobic 
digestion, and sludge devatering via drying beds. The treatment plant is 
designed to treat bilge vastevater and sanitary sewage pumped from naval 
ships in port through lift stations located at the wharf and ARDN area. 
Daily flows vary considerably vtth fluctuations in ship loads; hovever, 
for the period July 1982 to June 1983, daily flov averaged 0.26 mgd 
(SOUTHNAVFACENGCOM, 1983). 

Effluent from the facility is discharged into Kings Bay under 
authorization of the National Pollutant Discharge Elimination System 
(NPDES) permit Number GA 0027707. When the Camden County landfill at 
SUBASE Kings Bay (Site 11) was operational (1974 to October 1981), sludge 
and grir from the treatment plants vere disposed here. Since late 1981, 
dried sludge from the sludge drying beds has been periodically removed by 
a private contractor and disposed of off-station. The estimated quantity 
of sludge removed is 15 cubic yards per month based on the removal of 
three beds every two months. 

The BSTP is a 0.3 mgd land application treatment system constructed in 
1979. The plant, located north of the ‘Industry Support” area, is an 
aerated lagoon treatment plant vith screening and grit removal. After 
chlorination, the vastevater effluent has been land applied to forest 
areas using a spray irrigation system. Sludge has been removed from the 
lagoons manually on an as needed basis. From 1979 to late 1981, sludge 
vas disposed on-site at Site 11. Since late 1981, the sludge and grit 
have been disposed off-station. The aerated lagoons have been designed 
for 15 years of operation without sludge removal. 

7.3 SOLID WASTE DISPOSAL. Solid wastes generated at the base during the 
Blue Star Shipping Company’s operation consisted of pallets, paper, 
dunnage and individual sticks of dynamite. These wastes were burned and 
buried at Sites 9 and 10 from 1959 to 1979 (see Sections 2.3.9 and 
2.3.10). The Amy Reserve generated general trash such as office VaSteS, 
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vooden pallets, coocrcte blocks, metal ammo boxes and kitchen vastes. 
These disposal areas are Sites 5, 6, 7, 8, and 12. Sites 14, 15 and 16 
vere also used by the Reserves for disposal of drums, empty paint and 
solvent cans and the vascts mentioned above. SWASE IClass Bay disposal 
of solid vastes occured at Slte 11, Camden County Landfill (see Sectioa 
2.2.11) from 1974 to 1981. Since Site Ll closed, solid vastes from the 
base have been disposed of off-station by a waste disposal coatraccor. 
Since 1981, inert construction material, trees, stumps, roots and brush 
have been disposed vithin one of the dredge spoil areas and burned daily 
to reduce volume. There are approximately 25 acres of dredge spoil areas 
at the activity. No hazardous vaste material have been reported to be 
disposed in these areas. An average of 28 tons of solid vastes has been 
geaerated at the base during the Navy's tenure (1969-1985). 

7.4. OIL AND SOLVENT RECYCLING. During the Army’s occupation of the 
base, oil and solvents vere not recycled. From 1979 until 1981, waste 
oil was recycled through Navy facilities in Charleston, South Carolina. 
This practice occurred until 1981, at vhfch time the recycling was 
handled through a private waste recycler. Approxfmately 5,000 gallons of 
waste oil has been collected per month for recycling. Waste solvents 
generated at SUBASE Kings Bay have alvays been recycled through DPDO at 
the Naval. Air Station, Jacksonville. 

7.5 ORDNAKE. No ordnance processing operatioas have occurred at SUBASE 
Kings Bay in the past. 
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CHAPTER 8. DISPOSAL SITES AND POTENTIALLY CONTAMINATED AREAS 

8.1 GENERAL. This chapter describes each of the dlsposal sites or 
porenrially contaminated areas identified at the Naval Submarine Base 
(SUBASE), Kings Bay, Georgia at the time of the US. The locations of 
the sites are found on Figure 8-l vith more detailed maps following site 
descriptions. Table 8-l summarizes the Information collected for these 
sites. 

8.1.1 Site Identification. The slfes described vere tdeatlfied through 
several sources including SUBASE records, correspondence, and maps; 
lntervievs vlth activity personnel; examination of aerial photographs; 
and field examination. For all sites, efforts vere made to confirs data 
through multiple sources. 

8.2 SITE 1, PCB TUNSFORKER STORAGE AREA NO. 1. This site, used from 
1979 to.1982, was located approximately 80 feet north of the old vehicle 
maintenance building (Building 1016) in the far vestern area of the 
activity (see Figure 8-2). The area was a temporarily fenced 
impoundment, 120 square feet in size, where ten PCB transformers vere 
stored awaiting disposal. The transformers, as part of the aerial 

. electrical distribution system, vere acquired from the Army when the 
Military Ocean Terminal became Navy property. It vas reported that minor 
quantities (less than one gallon) of PCB oil leaked from the 
transformers. While the transformers vere stored here, they isolated 
from the environment (since 1981) with plastic sheets placed above and 
below them and surrounded by earthen berms. A soil sample vas taken on 
September 14, 1982 and analyzed in accordance with Part VI, Volume 44, 
Number 106, pages 315-38 of the Federal Register. The result of the 
sample analysis (see Appendix D) found 9.2 ppm PCB (Type 1260) in the 
soil (Holley Electric Corp., 1982). No Georgia State or Federal 
standards exist for PCB in soil. Cleanup and removal of approximately 40 
cubic feet of soil occurred in September 1982. Soils were excavated over 
the 120 square foot area to an average depth of approximately 4 inches. 
All ten transformers and the contaminated soils vtrt removed from the 
site in 1982 through a private waste hauling contract. During the IAS 
on-site visit, there were no transformers stored at the site. 

8.3 SITE 2, FIRE FIGHTING PIT. The fire fighter training pit (unlined), 
used from 1980 to 1981, vas aproxlmattly 30 feet by 30 feet by 2 feet 
deep. It vas located la the waterfront area off Pelican Road near the 
intersection of Stimson Drive and Monroe Avenue (set Figure 8-3). Waste 
oil (from vehicle maintenance), contaminated diesel fuel, paints and 
paint thinners were poured into the btrmed pit and burned once every tvo 
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TABLE 8-l 

AREAS OF CONTAMINATION-NAVAL SIJBMARLNE BASE 
KINGS BAY, GEORGIA 

PERIOD OF 
OPERATION 

TYPES OF WASTES MAP COORDINATES 
DISPOSED OR SPILLED ESTIMATED TOTAL COMMENTS 

QUANTITY 
AREA OF CONCERN 

Site 1, PCB Trane- 1979 to Polychlorlnated 
former Storage 1982 

N290,000-E686,OOO 
Bf phenyle leee than one 

Area No. 1 gallon 

Site 2, Fire 
Fighting Pit 

1980 to Weete 011, diesel fuel 
1981 paint thinner, hydra- 

zinc 

N294,000-E700,OOO 
100 cubic yarda 

Slte 3, PCB Trane- 1979 to Polychlorinated 
former Storage 1982 Blphenyle 
Area No. 2 

Site 4, PCB 
Transformer 
Storage Area 
No. 3 

Early 1980s Polychlorlnated 
to 1983 Blphenyle 

N292,000-E696,OOO 
lees than one 
gallon 

N290,000-@700,000 
one gallon 

Site cleaned up in 
September 1982 

Slta excavated and 
material aent to the 
currently operated 
Camden County Land- 
fill in 1982 

Site cleaned up ln 
1982 

Soil and traneforoer 
hauled off-baee by 
a waste dlepoeal con- 
tractor 
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TARLE 8-l (Cont lnued) 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, CEORCIA 

PERIOD OF TYPES OF WASTES MAP COORDINATES 
AREA OF CONCERN OPERATION DISPOSED OR SPZLLED ESTIMATED TOTAL COMMENTS 

QUANTITY 

Site 5, Army Re- 
Berve Diepoeal 
Area, Towhee Trail 

Slte 6, Army Re- 
serve Diepoeal 
Area No. 1 

Site 7, Army Re- 
serve Dlapoeal 
Area No. 2 

Site 8, Army Re- 
serve Dlaposal 
Area No. 3 

Slte 9, Blue Star 
Shipping Disposal 
Area, Parking Lot 

1969 to 
1974 

At leaet 
1975 to 
1979 

1971 to 
1977 

1973 to 
1974 

1959 to 
1974 

Tree stumpa, wooden 
pallets, metal ammo 
boxes, aluminum eheet- 
ina, concrete block, 
kitchen garbage 

Dry waetee, office 
uaatee, garbage 

Kitchen garbage 

Paper, wood, kitchen 
garbage 

Pallets, paper, dun- 
naae, old dynamite 

N292,000-E696,OOO 
69,000 cubic yards 

N292,000-E696,OOO 
1600 cubic yarde 

N298,000-E696,OOO 
6500 cubic yarda 

N296,000-E698,OOO 
350 cubic yarda 

N290,000-E706,OOO 
1400 cubic yarde 

Waatee were dle- 
poaed into pita; 
aome were burned 

Waetes were die- 
poaed into pits and 
covered with topsoil 

Ueed during summer 
training caape 

Deprearion and 1 
totally corroded 55- 
gallon drum were 
noticed in the area 
at the time of the 
IAS on-site vlelt 

Thie area hae been 
completely excavated 
during conetructlon 
actlvltiee 



TABLE 8-l (Continued) 

AREAS OF CONTAMINATION-NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF 
OPERATION 

TYPES OF WASTES 
DISPOSED OR SPLLLED 

HAP COORDINATES 
ESTIMATED TOTAL 

QUANTITY 
COMMENTS 

Site 10, Blue Star 
Shipping Dlepoeal 
Area, T-Shed 

Site 11, Old 
Camden County 
Landf 111 

Site 12, Army Re- 
serve Diepoaal, 

1974 to 
1979 

Palleta, paper, dun- 
nage, old dynamite 

1974 to 
1981 

General houeehold and 
office wastes, ecrap 
paper, wood, treat- 
ment plant sludge and 
grit 

1974 to 
1978 

Wooden and metal ammo 
boxee, concrete elaba 

Area Future Dry Dock dummy cargo, waste 
011 drums 

N295,000-E701,OOO The area was exca- 
467,000 cubic vated in 1983 
ya rda 

Site 13, Old DPDO 1979 to Palnta, eolvente, N-286,000~E698,OOO The elte was 
Yard 1983 antifreeze, waate unknown quantities closed in 1983 

Oil, PCB traneforaere and cleaned up 

Slte 14, Army Re- 1958 to Lube oil, diesel fuel, 
serve Dlepoeal 1978 paint 
Area, Kanehameha 
Avenue 

N284,000-E702.000 Several druma were 
100 to 200 gallone found during the 

IAS on-site visit 

N290,000-E704,OOO Thle site haa been 
1400 cubic yarda completely excavated 

N295,000-E687,OOO 
500,000 cubic yarda 



TABLE 8-l (Continued) 

AREAS OF CONTAMINATION-NAVAL SURMARINE BASE 
KINGS DAY, GEORGIA 

AREA OF CONCERN 
PERIOD OF TYPES OF WASTES MAP COORDINATES 
OPERATION DISPOSED OR SPILLED ESTIMATED TOTAL COMMENTS 

QUANTITY 

Site 15, Army Re- 1970 to Methanol N292,000-E700,Ooo 
serve Dlspoeal 1971 50 to 100 gallona 
Area near Water 
Treatment Plant, 
Stlmeon Drive 

Site 16, Army Re- 1958 to Food, ttaeh, scrap N288,000-E698,OOO 
serve Diepoeal 1964 metal, tree limbe, 4000 cubic yarde 
Area near Old empty paint and 
Sewage Lagoon solvent cane 
3990 

Druma were ob- 
nerved during the 
IAS on-aite vielt 

Site was covered 
with eoil upon 
closure 
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months by the fire department. Approximately 1500 gallons of waste oil 
and small amounts of diesel fuel, paints and paint thinners vere 
reportedly burned betvcen 1980 and 1981. At one time in 1980, an unknovn 
quantity of hydrazinc was also burned at Site 2. A soil core sample vas 
taken from the pit in August 1980 and tested for EP toxicity. Lab 
results identified the materials to not exceed the maximum concentrations 
of contaminants for characteristic of EP toxicity. Therefore, the 
materials vere not considered to be a hazardous vaste (400 CPR, Part 
261.24, Section 3001 of the Resource Conversation Act of 1976) (Technical 
Services, Inc., 1981). In 1982, approximately 100 cubic yards of 
contaminated soil vere excavated from the pit and disposed of off base by 
a waste disposal contractor. 

8.4 SITE 3, PCB TlUNSFOBHEB STOUGR AREA NO. 2. Site 3 vas a paved area 
used by a contractor to store aa unknovn number of transformers and 
construction materials and equipment from 1979 to 1982. The 
transformers, an unknown number of which contained polychlorinated 
blphenyls (PCB), vtre stored on a 120 square feet area near Building 5006 
(see Figure 8-4) with plastic sheets above and belov them and vithin 
earthen berms. Less than one gallon of transformer coolant (containing 
PCBs) leaked from the transformers onto soil adjacent to the pavement. 
Three samples vere taken from this soil. The results indicated the 
presence of Aroclor 1260 (PCB) in concentrations of 47.5, 31.2 and 24.0 
parts per million. No State or Federal standards exlsr for levels of 
PCB in soils. Soils in an area of approximately 14 feet by 15 feet and 4 
inches deep vere excavated and, along virh the transformers, removed from 
the base by vaste disposal contractor. The total volume of soil removed 
vas 70 cubic feet. Results of the soil analysis are shovn in Appendix F. 
No sampling was performed after excavation. 

8.5 SITE 4, PCB TRANSFORMER STORAGE AREA NO. 3. Reportedly, in the 
early 198Os, a transfonaer vith oil containing polpchlorinated biphenyls 
vas placed behind the standby water treatment plant at SUBASE Kings Bay 
(see Figure 8-5). In December, 1982 approximately one gallon of 
transformer coolant, determined to contain 63 percent PCB by veight by a 
laboratory at the Naval Air Station, Jacksonville, vas spilled from a 
filler cap onto the adjacent soil. In January 1983, the transformer and 
8 cubic feet of excavated soil vere transferred to 55 gallon drums. Soil 
was excavated to a depth of approximately 11 inches in an area covering 
one square yard. On September 15, 1983, the drums containing the soil 
and the transformer vere removed from the base by a vaste disposal 
contractor. 

8.6 SITE 5, ARMY RESERVE DISPOSAL AREA, TOUEfEE T'MIL. This disposal 
site vas used by the Army Reserve from approximately 1969 to 1974. The 
site covers an area of approximately 8.5 acres located on both sides of 
Tovhee Trail vhere the road makes a sharp turn to the northvest (see 
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Figure 8-6). The area on the vest side of the road vas reportedly about 
7 acres in size vhile that on the east side vas about 1.5 acres. The 
areas vere both excavated to a depth of five feet before vastes vere 
disposed in them. Wastes disposed in the site included tree stumps, 
vooden pallets, metal ammo boxes (some empty and some filled vith 
concrete) aluminum sheeting, concrete blocks and some kitchen vaste. 
There vas also a large pile of dredge spoil (from stresm cleanings due to 
erosion and sedlmentatloa) and gravel from abandoned railroad tracks 
stored over most of the vestern area to a depth of about tvo feet. 
Burning took place tvlce a year at the l ad of reserve training oa the 
vestera side of the road. A total of approximately 30 to 40 gallons of 
diesel fuel and vaste 011 were used to ignite the vastes. Therefore, 
over the 5 years that the site MS in use a total of 300 to 400 galloas 
of waste oil and fuel vere burned. Quantities of vastes disposed are 
approximated at 69,000 cubic yards based oa the reported dfmeasioas of 
the site. 

8.7 SITE 6, ARMY RESERVE DISPOSAL AREA NO. A. Thfs site, located east 
of Proteus Boulevard just north of Calhoun Drive, is adjacent to the 
vetlaads bordering Hariaana Creek (see Figure 8-6). The site is a 0.25 
acre area that the Army Reserve used prior to 1975 until 1979 for trash 
and garbage disposal during their six veek summer training camps. Pits, 
approximately five feet in diameter and five to six feet deep, vere dug 
for the disposal of office wastes and garbage and vere then covered with 
one to tvo feet of soil. Waste quantity is estimated at 1,600 cubic 
yards. Coniferous trees vere abundant at the site. 

8.8 SITE 7, ARHY RESERVE DISPOSAL AREA NO. B. Site 7 vas used by the 
Army Reserve during summer training camp (6 veeks out of the year) for 
the disposal of kitchen garbage. The disposal occurred betveen 1971 and 
1977. The site is located east of Proteus Boulevard just south of Teal 
Trail, and covers an area of approximately 0.5 acre (see Figure 8-6). 

The pits were dug to a depth of eight feet and vere approximately five 
feet in diameter. Based oa the dimensioa of the disposal area, 
approximately 6,500 cubic yards of garbage were buried in this site. 

8.9 SITE 8, ARMY RESERVE DISPOSAL AREA NO. C. Site 8 is located at the 
southern end of Proteus Boulevard adjacent to the dredge disposal area 
(see Figure 8-7) . The site was used by the Army Reserve for their six 
week summer training camps between 1973 and 1974. The site area is about 
100 feet by 14 feet by five to eight feet deep, and vas used for the 
disposal of general household wastes such as paper, vood and kitchen 
garbage. During the IAS on-site visit, a depression was noticed in the 
area and a totally corroded and unlabeled SS-gallon drum was seen off to 
one side tovard USS Proteus Boulevard. The drum appeared to be empty 
vith no sign of spillage. Approximately 350 cubic yards of vaste are 
estimated to have been buried at Site 8. 
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8.10 SITE 9, BLUE STAR SHIPPING DISPOSAL AREA, PARKING LCT. The Blue 
Star Shipping Company operated this site from 1959 to 1974. The site was 
located under the present parking lot next to the vater front sewage 
treatment plaat (see Figure 8-3). The bum and burial site vas 0.25 acre 
aad three to four feet deep. It is unknovn hov of ten vastes were burned 
or if any fuel vas used to ignite the vastes. Wastes included pallets, 
paper, dunnage, and aa uaknovn quantity of sticiu of dmamfte. The vaste 
quantity is estimated at 1400 cubic yards. The ares vas completely 
excavated during the construction of adjacent buildings and a parking lot 
la the late 1970s. 

8.11 SITE 10, BLUE STAR SHIPPING DISPOSAL AREA, T-SEED. Site 10 was used 
from 1974 to 1979 by the Blue Star Shipping Company as a disposal area 
similar to Site 9. The site was located east of Building 5080 near the 
T-shed fence line (see Figure 8-3). Wastes vere burned at the site and 
included pallets, paper, dunnage and old dynamite. It is unknown how 
often vaste were burned or if any fuel was used to ignite the vastes. 
The area of the site is approximately 0.25 acre aad three to four feet 
deep. Based on the dimensioas of the site approximately 1400 cubic yards 
of vaste were buried here. This area vas completely excavated during 
construction of the T-shed parking lot. It is believed that the T-shed 
parking lot was coastructed in the early 1980s. During the LAS on-site 
visit, this site could not be distinguished from the surrounding area. 

8.12 SITE 11, OLD CAMDEN COUNTY LANDFILL. Located in the far western 
area of the activity (see Figure s-8), this 3S acres landfill vas 
operated by Camden Couaty from 1974 to October 1981 (Knowlton, 1981). 
Reportedly, hazardous wastes were not accepted at the landfill. Domestic 
vastes were accepted from the folloving sources: 

Source 
Percentage of 

Total Waste 

Camden County 60% 
SUBASE Kiags Bay 20-302 
Blue Star Shipping Co. 5-10x 
Gilman Paper Co. 5-10x 

Wastes, including general household and office vastes, scrap paper, wood 
and sludge and grit from the base sewage treatment plants, were brought 
to the site by truck. On the average, about 12 truck loads per day of 
wastes were disposed of at the site. It vas reported that for a three 
month period in 1974 or 1975, the Gilman Paper Co. sent about seven truck 
loads of scrap paper (seven or eight bales per truck) to the landfill. 
The landfill uas a trench and fill operation tith trenches oriented in an 
east-west direction across the laadfill (approximately 800 feet long by 
20 feet vide by 12 feet deep). Excavatloa vas into the vater table vhich 
is four to eight feet belov the surface in this area. Burning of wastes 
took place once per week during 1974, but did not occur after 1974. Each 
day the wastes, including ashes in 1974, were compacted and covered with 
at least six inches of soil. Upoa closure, a final soil cover of two 
feet vas placed on the landfill. Estimated waste quantity is 500,000 
cubic yards. 
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8.13 SITE 12, AR!! RESERVE DISPOSAL AREA. Sfte L2 is located along 
Rings Bay in the future dry dock area (see Figure 8-3) and vas used by 
the Amy for amphibious ship-co-shore materials loading aad off-loading 
training operations from 1974 to 1978. The sire of the disposal area is 
approximately 41 acres. Wastes iacluded empty voodea and metal ammo 
boxes, concrete slabs, dummy cargo, and six to eight 55-galkoa drums of 
vasfe engine oil. me site vas used by the Amy Reserve during their six 

veek summer training camps. Tveatp-five to 30 tractor trailer loads of 
cargo vere brought to the base during the training operations vlth the 
majority of the materials leaving at the end of the six veek period. 
Hovever about five percent vas left behind as vaste and buried in pits 
six to eight feet deea In 1983, a contractor operating a backhoe in the 
area uncovered six to eight 55-galloa drums of vaste oil. One of the 
drums vas puactured by the backhoe, causing a spill. The stained 
sediments and dnuPs vere removed for off-site disposal. This entire area 
vas excavated in 1983 and the soil buried la the dredge spoil area. 
Waste quantity vas- estimated at 467,000 cubic yards. 

8.14 SIIZ 13, OLD DPDO YARD. The Old DPDO yard vas located east of 
Polaris Lane across USS James Monroe Avenue (see Figure 8-9). The size 
of the yard was reportedly 450 feet by 75 feet. The fenced and asphalt 
paved area was used from 1979 to 1983 for storage of vaste materials. 
Materials stored here include: 

Type 
Percentage of 

Total Materials 

Paints (including polyamide palats) 
Solvents (including methyl ethyl ketone, 
methyl isobutyl ketone) 

Monomethanol Amine 
Antifreeze (ethylene glpcol) 
2190 Lubricating Oil (used on ships 

and submariaes) 
Waste Oil and small amounts of unidentified 
materials 

60-70X 

10% 
5% 
5% 

1% 

10% 

Reportedly, two old transformers were stored at the site. Some types of 
vaste materials vere stored on metal pallets. It was reported that 
during operation of the site, betveea one and five 55 gallon drums of the 
unkaom types of materiala vere spilled onto the asphalt paved area but 
vere cleaned up by Public Works personnel soou after they occurred. 
Corroded and dented drum8 and cans of materials vere generally repacked, 
sealed and labelled for off-base disposal. When final cleanup of the 
site vas undertaken in 1984, useable materials vere seat to the Naval Air 
Station, Jacksonville and the remaining hazardous materials vere hauled 
off station by contract vaste haulers. Empty drums vere sent to a 
contractor for triple rinse. The site is aov covered by more than 5 feet 
of compacted soil as a part of the on-going construction of SUBASE Kings 
Bay. 
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8.15 SITE 14, ARMY RESERVE DISPOSAL ARRA, KAfEHAaEu AVENUE. Site 14 is 
an area approximately 1500 square feet (60 feet x 25 feet) located vest 
of Kamehameha Avenue (see Figure g-10). Surface waste disposal vas first 
observed at the site in 1978. The period of operation is estimated to be 
betveen 1958 and 1978. Presently, the area is overgrown with forest 
vegetation. During IAS on-site visit, the following labclled drums were 
found lying on the ground: 3, 55-gallon drums mclrked “lube oil’ (each 
drum partially full); 1, 55-gallon drum marked “diesel’ (partially full); 
1 severely corroded 55-gallon drum with no visible marking (empty); and 
1, 5-gallon can of white paint (full). Evidence of oil leakage from 
several of the drums vas apparent on the area immediately surrounding the 
drums. The estimated spill quanrlrp of the above materials is 100 to 200 
gallons. 

The site is located approximately 500 feet from a wetland along the North 
River. Contaminants from the site vould reach the river via the 
surrounding wetlands. 

8.16 SITE 15, AR!! RESERVE DISPOSAL ARgA NEAR WATER TRRAMNT PUNT, 
STIMSON DRIVE. This site is located north of Stimsoa Drive near the 
water treatment plant (see Figure 8-5). The surface vaste disposal area 
is about 10 feet by 5 feet and vas reportedly used from 1970 to 1971 by 
the Army Reserve. During the IA5 on-site visit, tvo 55-gallon drums were 
observed at the site. One vas almost completely corroded but no evidence 
of leakage was apparent. The other drum was marked “Methanol Tech Grade 
A” (Phipps Product, Boston, Hass., Stock No. 6810-221-8355, expiration 
date 9/71) and vas partially full. The area is presently vooded. The 
estimated spill quantity of methanol is 50 to 100 gallons. 

Surface water drainage is towards the North River and surrounding 
wetlands. 

3.17 SITE 16, ARMY RESERVE DISPOSAL AREA NEAR OLD SEWAGE LAGOON 3990. 
Site 16 located vest of Woodrou Wilson Avenue and south of old sewage 
lagoon 3990 (see Figure 8-9), vas used every 6 months by the Army Reserve 
from 1958 to 1964. The site covered an area of one acre and was 
excavated to a depth of three to five feet. Wastes disposed of included 
food, wood, trash, scrap metal, tree limbs and empty paint and solvent 
cans (about one or two I gallon cans per month). The vasce quantity is 
estimated at approximately 4000 cubic yards. Reportedly, burning of 
vastes took place at this location. It is unknown how often burning took 
place or if any fuel was used to ignite the wastes. The site vas covered 
with soil upon closure by the Amp. 
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APPENDIX A 

AGENCIES CONTACTED DURING THE IAS 

1. U.S. Army Sunny Point Military Ocean Tennfnal, Wilmington, North 
Carolina 

2. Army Military Traffic Management Comnand, Staff Historian, 
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. APPENDIX B 

Endangered, Threatened, 
‘. King4 Bay 

and Unuclual Flora Occurring or Possibly Occurring in the Vicinity of 

Scientific Name Comnon Name State* 

Dirtance to Eipecred in 
Count ier Nearert Known Camden and 
in Dhich Population Ad joining Count 
llecorded from KInga Bay (Duncan, 1977 

Asplenium heteroreril iens 

arachni feral Bapt isa 
Bumelia thornei 
Cacrlia diveraifolia 
Cronmia E.uci flora 
fllrottia racemorr 
Fimbrirrylir petpurtilla 

12%$!$$aB~rd~Y1~na 
llymenocallrr coronaraa 
LItsea aestivalir 
bythrum curt isei i 
tlyr i ophy\ lrnn 14xwn 

Nestronia umbellula 
Oxypol is ‘canby i 
Physostegir veronlclformlr 
Rhododendron pruni for1 ium 
Salix floridana 
-- 
Sarracenla minor 

Blackstem Spleenuort 

Ilairy IJiid-Indigo 
Buckthorn 
Indian Plaintain 
Croomia 
Elliottia 
Fimbrirtylia 
Mitch-Alder 
Ilartwrlght ia 
Spider I.1 ly 
Pond Spice 
Loose Strife 
Water-Hi 1 Fol 1 
Ncstronia 
Oxypol is 
Phyrortegl4 
Plucrlleaf Azalea 
Florida Willow 
llooded Pitcher-Plant 

Threatened Camden Directly acro44 X 
Spur 40 Cram 
main entrance 
to NSSB 

Endangered Brant ley 35 
Endangered 
‘&reatened 
Thraatencd 
Endangerad 
Endangered 
‘llrraataned 
ll~reataned 
Endangsrad 
‘llrraat anetl 

End4nBarad 
‘lhreataned 
Ihreatened 
Threatened 
IIrreatened 
Threataned 
Endangered 
Threatened Camden Occura on NSSU 

Clynn 
Urant ley I 
Char1 ton 

X 

X 



APPENDIX B (Continlled) 

Endengered, “‘hreatened, and Ilnusllal Flors Occurring or Poesibly Occurring in the Vicinity of 
Kings Bay (Continued, page 2 of 2) 

SC ient i f ic Name Comnon Name 

Dlrtanca to Expected iw 
Counties tlearert Known Cnmd en and 

’ in Ml ich . Popul at ion AdjoIning Count tea 
State* Recorded from Kingr Day (Illlnc4a ( 1977 1 

Sarracenia p‘rit’thcina -- 
Serracenia purpurea 
crracenia rubra 

W 
Scl~ i zaeclryr~iveum 

1 Es1 ictrum debile IJ - 

Parrot Pitcher-PIant Il~rentenad Char1 ton -- X 
Flytrap Pitcher-Plant Endangired 
Sweet Pitcher-Plant Endangered X 
Sclri raeclryr i urn ‘L’lrreat ened X 
tlerdow Rue ‘llrreotaned 

t Ceor’gLa Department of llatural Reaourcea, Ceargla’a Protected Plants, 1977. 

I Rapt i oa arachnl fera Ls a. federal1 y recoEn1 red endangered spaclea ---. ____ - , protected by lrw aa llrtsd by 11.3. Plah rnd 
\li\dlife Service, 1978-1979, List of Endangered and Threatened \Il\dllfa and Plrntr (&t Env~ronmantrl 
Ileporter, Federsl Reglater, Vol. 1, 101:1519-1522). 

Source : Environmental Sc{encs and Englnaerlng, Tnc., 1979. 



APPENDIX C 

‘1 Endangered or Threatened Terrestrial Fauna Qccurring or Possibly Occurring in the Vicinity of 
Kings Day 

KEY: l’- Threatened; E - Endangered 

Species 
Federal* 

Strrttra 
Stecel 
StAtus Like I ihood of Occurrr 

Fel is concolor coryi 7 
Ceynys colonels 

Tr tchechus manaCua 
Balaenoptera m~~ocrtlur 

Balsenoptera physalur 
,Hegaptera novaeangliae 
Balaenoptera borealis 
Physeter cacodon 

IlaIlaeetur IeucoceohaIur 
1 eucocephalur 

PA\CO peregrinua tundriua 
Pelecanlis occidentalia I 

carolinenets . 
prlnciprl LA Campej\i 1 ie 

Bendrocopur bnreal ia 
Verwivora bachmani i 
Bendroics kirtlandit 

Alligator miesisalppiens[s 
I.epidochelys olivaceu kempii 
Eretmnchelys Tinbricate 

kIAINALS 
Florida Panther 
Colonial Packet Gopher 
Florida Elanatee 
Bluewhale 
Finback tfha le 
Ilrimpback Ifha I e 
Sei Ifhale 
Sperm \fhA la 

DIRDS 
Southern BAld Eagla e 

Arctic Persgrlne Pa Icon e 
Pnrtern Brown Pe1 ican I! 

Ivory-b1 1 lad lfoodpeckac 

Bed-cockaded Ifoodpeclcar 
llsclrman’r lfarbler 
Kirt land’s tfarbler 

AtIl’III DUNS AND REPTILES 
American Ailligstor 
At lant ic Bidley Turtle 
llswlcsbi 11 Turt \e 

I! 

II 
E 
li 

1.w 
Present 
Lou 
Lou 
LOW 

LOW 

I.OW 

l.ou 

Pre8ent 

Very Low 
’ Low 
Very 1.01~ 
Very LUIJ 

rrascllL 
Hoderatt: 
tloderatr 



APPENDIX C (dent inued) 

Endangered or ThreAtened Terrestrial Fauna Occurring or Possibly Occurring in the Vicinity of 
Kings Day (Continued, page 2 of 2) 

KEY: To Threat enecl; E - Endangered 

Spei ies 
Federal* Statet 

St atur St AtllA Like1 ihood of Occurrence 

AIlPlltUIANS AND REPTILES (cant tnued) 
Dermochelys coriscea Leatherback Turtle E E tlodernte 
Carrtts caretta T 
tile loui a 

Loggerhead Turt la Present 
111yda3 Creen Tut-t le T 

firymarclion corais couperi 
Notlerrtc 

Eastern Indigo Snake T T Prcrent 
3 
I 
‘J FISII 

hcipenser brevirostrum Shortnose Sturgeon. E E LOW 

I U.S. Fisl~ and rfildlife Service, 1979. 
I Ceorgia 1)epartment of Natural Resources (1976), Allen (1977). ’ 

Source: Environmental Science And Englneerlng, Inc., 1979, 
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. Scptmber 22, l?S2 

POLYCYLORI%iED BIPHEZGLS .&.~AL\'SIS 

ior 

KINGS BAY SUPPO2T PROJECT 

SITE. 1, PCB TRANSFORMER STORAGE AREA NO. 1 

One (1) soil sample as received was analyzed using the method specified 

in the Xay 31, 1979 iederal 2egis:er. (Part VI, Vcrlume 44, sumber 106, 

poses 315 - 38.) . 

The iesulrs are es foliovs: 

Polychloricated ?olych:orina:ed 
Ear3le I.D. Da:a Sampled Biphenyls Concentrarion Biphenyls Tvpe 

b-%/l) P?rn 

Site $2 - $1 g/14/82 9.2 ppm 1260 

D-l 



lru,ati81~~~ du3v1bLc3, IIYL. 
ENVIRONMENTAL CONSULTANTS -INDUSTRIAL CkIE!dlSTS 

105 STOCKTON STREg - P-0. bOX 52229 

JACKSONVlLLE. fLORIDA 32201 

(904) 353-5761 

f 
Lab&dory No. 41655 . ’ 

Sample of 51 trrlao - I 
; - . 

Oatt Received Jcvv 16. 1981 ;. . 

For 

Mark 

. 
Cummandi,nn Officer. Sottih-7zx .Dtvisioa 
??avaL Facilities Eng%neering'Cwand 
P. 0. Bcx 10068, C&lesF~a~ S.C. 2?4LI. 

CERTIFICXTE OF ANALYSIS OR =S 

cc: Dept. of the Navy 
Naval Support Base 
Kings Bay, Ga 31547 
ATTN: Code N5211 

Naval Submarihe Support ,Base, Kings Bay, Ga. 
Taken at Firefighfing Traihing tir- 6 July 1981 
Contract No,.N62467-80-C-0&64 

, 

Arsenic, mg/l 
Bariuz, mg/l 
Cadmium, mg/l 
Chroaim, mg/ 1 
*Lead, mg/l 
Kerctt'y, sg/l 
Seleni.=,.mg/l 
Silver, mg/l 

Endrin, mg/l 
Lindame, mg/l 
Methoxychlor, mg/l 
Tcxaphene, mg/l 
2,4-D, mg/l 
2,4-S T? Silvex, mg/L 

,E.P, I%TRAcfIO?f PRGCEDLRE TOXICITY TESTS 

0.017 
0.2 - --.,? - 

<o.ooz 
0.014 
0.057 

<0,0002~~. 
co.01 

0.005 

<0.0005 
<0.0005 
<O.OOl 
x0.005 
X0.05 
<O.OOl 

Respectiully submitted; 

. .- 
/ 

./ ..- ’ 

. *’ . 
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-wk'ENDIX F 

Sap:cder 22, lSEi2 

POLYCHLORISATSD BI?Z??YLS ?.iSALYSIS 

KIYGS BAY SU??ORT ?ROJECT 

SITE 3, PCB TRANSFORMEiX STORAGE AREA NO. 2 

T'nree (3) Soil saq?es as received uert analyzed using :hc method specii!? 

in the ?!ry 31, 1479 Federal Zegisrer. !?art VI ?o?uzr 4h, %yher , . ."Y !06, 

pages 315-38.) 

ne results are 2s fol:ous: 

Tolychlorinaced 
Samole I.D. 

Pole Dl - 141 

Pole #l - X50 

bole 81 -0166 

. 

3acc SamDIed 

9/14/82 

9! !4/82 

g/14/82 ' 

F-l 

3iphenpls Concentration 
(W 1) ppm 

47.5 ppm 

31.2 ppm 

24.0 ppm 

1260 

1260 

lid0 



SECTION L 
ENVIRONMENTAL PERFORMANCE STANDARDS 

The information submitted herein is in accordance with 40 CFR 264.601 and 40 CFR 
264.602. 

L.l GROUNDWATER AND SUBSURFACE MIGRATION OF WASTE CONSTITUENTS. 

L.l.l Waste Analysis Plan The volume and physical and chemical characteristics 
of the waste pyrotechnics and explosives that may be disposed at the OB/OD 
facility have been described in Section C. 

L.1.2 Hydrologic and Geologic Characteristics SUBASE Kings Bay is located on 
an arm of Cumberland Sound called Kings Bay. It is between the St. Marys River 
and Crooked River and is connected to the sea by a 12-mile access channel that 
passes through the St. Marys inlet. Potential migration pathways for pollutants 
from past waste disposal and spill sites are through surface runoff to unnamed 
streams or ditches that drain to Kings Bay and its tributaries. An additional 
potential migration route is through infiltration from surface water into ground- 
water. Surface runoff at Kings Bay is slow because of the highly permeable soil, 
flat slopes, and the amount and intensity of rainfall. The average elevation is 
30 feet above msl. About one-half of SUBASE Kings Bay, the eastern and 
southeastern parts, lie within the loo-year floodplain. 

The mean annual precipitation at SUBASE Kings Bay is approximately 54 inches. 
The presence of permeable sand in the area is conducive to rainfall percolation 
directly into the surficial aquifer, which is generally found within 10 feet of 
the ground surface. The base of the surficial aquifer ranges from 40 to 90 feet 
bls and is isolated from the underlying Floridan aquifer table system by a 
regional confining layer, the Hawthorn Formation. Water in the water table 
aquifer generally migrates along the confining layer and discharges into streams 
and springs including the North River, Crooked River, and Marianna Creek. These 
streams eventually flow east or southeast to Kings Bay and Cumberland Sound. 

The upper confining unit, beginning at approximately 40 to 90 feet bls, ranges 
from 380 to 530 feet thick. This confining unit separates the water table 
aquifer from the Floridan aquifer system and includes, not only extremely low 
permeability clay, but also moderately permeable sand beds. The confining unit 
is a regional formation, the Hawthorn Formation of late and middle Miocene Age, 
present from north Florida to South Carolina. Over most of the region, the unit 
consists of middle Miocene Age, interbedded sand, silt, clay, and low permeabil- 
ity sandy clay beds. Groundwater yields in the confining unit are highly 
variable, and it is not considered a principal source of water (Krause and 
Randolph, 1989). 

The Floridan aquifer system is composed of upper and lower permeable zones, 
termed the Upper Floridan and the Lower Floridan aquifers, respectively. This 
unit is used for drinking water, as it is of potable quality and provides 
sufficient yield. In southeast Georgia and northeast Florida, the aquifer system 
contains cavities, cavernous zones, and solution channels. Primarily, these 
zones are found in the Upper Floridan, but the Lower Floridan contains some of 
the largest in its Fernandina zone. A conceptual model of the Floridan aquifer 
system is depicted on Figure L-l. 

KS Site 11 lPART~B.p.w]#038 
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Information regarding locations of water supply wells in the vicinity of SUBASE 
Kings Bay was obtained from the USGS (1989). Table L-l includes water level data 
for nine water supply wells tapping the Upper Floridan aquifer. Comparison of 
water level elevation to the elevation of land surface at the well indicates that 
the potentiometric head in the Upper Floridan is as much as 28 feet above land 
surface. Except for two water level elevations measured in 1985 and 1990 in the 
well identified as grid no. 33E007 in Table L-l, all water level elevations are 
above land surface at the well. These data indicate that the potentiometric 
surface of the Floridan aquifer system is above the water table of the surficial 
aquifer. Therefore, in the vicinity of SUBASE Kings Bay, the surficial aquifer 
receives recharge from the Floridan aquifer system. The presence of an upward 
potential decreases the likelihood that contaminants would migrate downward by 
advective transport through the confining layer. 

In the vicinity of SUBASE Kings Bay, groundwater in the surficial aquifer is used 
primarily for irrigation. Irrigation water is drawn from the surficial aquifer 
using shallow wells. Public water supply in the vicinity of SUBASE Kings Bay and 
surrounding towns and urban areas comes from the Floridan aquifer system. 

L.1.3 Existing Quality of Groundwater At SUBASE Kings Bay, groundwater quality 
has been monitored periodically. The studies conducted (Environmental Science 
and Engineering, Inc., 1975) indicate that the water from the water table aquifer 
in the Kings Bay area is typically low in minerals and pH. Occasionally, high 
concentrations of chlorides near saltwater bodies andhigh concentrations of iron 
at some places were observed. Further studies concluded that the water from the 
water table aquifer is acidic in composition (pH range 4.0 to 6.6) with high 
levels of organic carbon. Occasionally, chlorides were high near saltwater 
bodies. Mercury exceeded the Federal Primary Drinking Water Limits. 

Water in the secondary artesian aquifer has fewer minerals than the underlying 
primary artesian aquifer, but more than the upper water table aquifer. 

Public water supplies for SUBASE and adjacent communities are drawn from the 
principal artesian aquifer, and the water is of such quality that only chlorina- 
tion and aeration are required. Aeration removes high concentrations of iron and 
hydrogen. The treated waters are typically not softened, even though hardness 
levels exceed 300 milligrams per liter (mg/n) of calcium carbonate. Dissolved 
solid concentrations sometimes exceed the U.S. Public Health Service limit of 500 

w/R. The water in the principal artesian aquifer is categorized as very hard 
and alkaline with moderate amounts of dissolved solids. 

L.1.4 Volume and Direction of Groundwater Flow A potentiometric map of the 
Upper Floridan aquifer is shown on Figure L-2. Groundwater flow directions are 
indicated on the potentiometric map. The potential for future groundwater 
development of the Floridan aquifer system in southeastern Georgia ranges from 
0 to 10 million gallons per day. At SUBASE Kings Bay, production wells tapping 
the Floridan aquifer system are estimated to yield more than 1,000 gallons per 
minute per well. 

In the area of the OB/OD area, groundwater flow in the surficial aquifer can be 
influenced by the land application system associated with the SUBASE wastewater 
treatment plant and by dredge disposal operations. The land application area is 
located on the eastern side of the OB/OD area and a dredge disposal area is 
located on the western side. Natural groundwater flow direction in the OB/OD 
area is generally to the east. 

KS Site 11 IPART-B.per]#O38 
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Table L-l 
Water Elevations of Area Wells 

Grid Number Latitude Longitude 
33EOO2 3OO46’27” 81”37’12” 

33EOO4 30049’10” 81 O32’38” 

33EOO7 30045’10” 81 O34’38” 

33EOO9 30050’45” 81 O33’46” 

33E023 30050’31” 81“34’47” 

33E027 30047’56” 81 O13’11” 

33E046 3OO49’16 81 O36’07” 

33EO47 30045’15” 81=‘36’57” 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Land Surface Depth of Water 
Elevation Date Measured (feet) 

25.39 5-14-85 -7.06 
5-14-85 -6.00 
1 O-20-86 -7.60 
5-17-89 -6.50 
5-15-90 -5.83 

19.39 5-15-85 -18.00 

21.39 5-15-85 -2.70 
5-17-85 0.85 
5-16-90 1.22 

15.39 5-15-85 -25.00 
1 O-20-86 -22.40 
5-20-88 -26.81 
5-17-89 -25.43 
5-16-90 -25.68 

19.39 5-15-85 -23.00 
1 O-20-86 -20.00 
5-17-89 -21.01 

13.39 5-25-88 -18.06 
5-17-89 -17.73 
5-16-90 -17.86 

13.39 5-17-89 -17.70 
5-16-90 -28.17 

16.51 6-10-89 -3.46 

Water Elevation 

32.39 
31.39 
32.99 
32.89 
31.22 

37.39 

24.09 
20.54 
20.17 

40.39 
37.79 
42.20 
40.82 
41.07 

42.39 
39.39 
40.40 

31.39 
31.12 
31.25 

41.09 
41.56 

19.97 

Elevation Effective 
Length 

-54.61 to -448.61 

-766.61 to 496.61 

-503.61 to 748.61 

-234.61 to 549.61 

-40.61 to 630.61 

-71.61 to 976.61 

-231.61 to 636.61 

-70.49 to 94.49 

33E048 30045’15” 81 O36’57” 16.51 g-28-90 1.60 18.11 -317.49 to 476.49 

Notes: All elevations in feet relative to mean low water (feet mean low water). 
Grid number is based on U.S. Geological Survey designations for a well location. 

- - 
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L. 1.5 Withdrawal Rates of Groundwater Flow The major production wells at SUBASE 
Kings Bay tap the Upper Floridan aquifer. Wells tapping this aquifer are under 
pressure, and groundwater within a tightly cased well will rise to an altitude 
of between 20 and 30 feet above sea level. Most wells tapping this aquifer yield 
in excess of 1,000 gallons per minute. Well depths vary from 600 to 894 feet, 
with four of the five production wells greater than 800 feet in depth. 

L.1.6 Patterns of Land Use The existing land use in the region ranges from 
highly urbanized to rural development. The north, south, and west areas in the 
vicinity of the Base are mostly residential with some commercial development on 
the west side. Camden County lies midway between Jacksonville to the south, and 
the smaller urban area of Brunswick to the north. The economy of the area has 
been directly dependent on manufacturing since the mid-1940's. The Gilman Paper 
Company is located in the city of St. Marys less the 4 miles southwest of the 
activity. This company is the largest manufacturing company in Camden County, 
accounting for about 70 percent of the total manufacturing labor force since 
1970. On the east side of the base is Kings Bay. The region is predominantly 
rural with only about 8 percent of the land area developed in the region. The 
majority of the undeveloped land is either marsh or swamp and does not lend 
itself to development or agricultural uses. 

L.1.7 Migration of Contaminants to Subsurface Structures and the Root Zone of 
Food Chain Crops There are no subsurface structures or food chain crops within 
a l,OOO-foot radius of the OB/OD facility. Subsurface structures and vegetation 
are not considered to be potential migration pathways. 

L.1.8 Health Risks Given the volume, concentrations, and physical and chemical 
characteristics of materials treated by the OB/OD unit and considering land use 
in the vicinity of the OB/OD area, the potential for health risks caused by 
exposure to waste constituents released to groundwater is considered to be low. 

L.1.9 Damaae to Domestic Animals, Wildlife, Crops, Vegetation, and Physical 
Structures Caused by Exposure to Waste Constituents Damage to domestic animals, 
wildlife, crops, vegetation, and physical structures caused by exposure to waste 
constituents released to the groundwater is not expected. The only physical 
structures in the vicinity of the OB/OD area are those associated with OB/OD 
operations, such as the crew shelter. Land use patterns in the area are not 
typified by the presence of domestic animals or crops and vegetation is limited. 
Several endangered species have been listed as possibly occurring in the general 
area of SUBASE Kings Bay by the U.S. Fish and Wildlife Service and the Georgia 
DNR. Table L-2 lists endangered, threatened, and unusual flora and fauna 
possibly occurring in the vicinity of the SUBASE. 

L.2 SURFACE WATER, WETLANDS. AND SOIL SURFACE. 

L.2.1 Waste Analysis Plan The volume and physical and chemical characteristics 
of the waste explosives and ordnances have been described in Section C. 

L-2.2 Containment Structures Open detonation exercises are performed on the 
ground without the use of a containment device. However, open burning exercises 
are conducted in a containment device capable of withstanding extreme temperature 
and containing initiating fluids and generated ash. 

KB Site 11 IPART-B.perJ#OJB 
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Table L-2 
Endangered, Threatened, and Unusual Flora and Fauna 

Occurring or Possibly Occurring in the Vicinity of Kings Bay 

Class 2 Modification to the Part B Permit Application 

Naval Submarine Base 
Kings Bay, Georgia 

U.S. Fish and 
Common Name Scientific Name GA DNR Wildlife Resources 

Flora 

Buckthorn Bumelie thornei E 

Indian-plantain Cecelie diversifolie Th 

Spider-lily Hymenocellis coronerie E 

Loosestrife L ythrum curtissii E 

Cow-bane Ox ypolis cenb yi Th 

Panic grass Penicum him tii E 

Trumpet leaf Serrecenie f/eve Th 

White trumpet Serracenie leucoph ylle Th 

Hooded pitcher plant Serrecenie minor Th 

Parrot pitcher plant Serrecenie psittecine Th 

Amphibians 

Georgra blind cave salamander Heiedotriton wallecei u 

Reptiles 

American alligator Alligator mississippiensis E 

Eastern indigo snake Drymerchon coreis Th Th 

Birds 

Ivory-billed woodpecker Campephilus principalis E E 

American perrgnne falcon Felco perigrinus enetum E Th 

Arctic pengrrne falcon Felco peregrinus tundrius E Th 

Bald eagle Helieesetus Isucocephelus E E 

Wood stork M ycterie emericene E 

Red-cockaded woodpecker Picoides borealis E E 

Bachman’s warbler Vermivora bechmenni E E 

Source: ABB Environmental Services, Inc., 1991, Potential Source of Contamination (PSC) Site Investigation/Solid 
Waste Management Unit (SIISWMU) RCRA FAcility Investigation (RFI) Workplan, October. 

Notes: GA DNR = Georgia Department of Natural Resources. 

E = endangered. 
Th = threatened. 

U = unusual. 
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L.2.3 Hvdrolonic Characteristics of the Unit Includinn Toponraphy The 
hydrologic characteristics of the SUBASE Kings Bay area have been discussed in 
Section L.2. A discussion of the topography associated with the SUBASE area is 
provided below. 

The area around SUBASE Kings Bay is generally flat and marshy and traversed by 
slow, meandering streams. The highest area is about 60 feet above msl, located 
10 miles southwest of the SUBASE. The average elevation at SUBASE Kings Bay is 
30 feet above msl. 

The elevations on SUBASE Kings Bay range from 0 foot msl along the Bay and in 
streams to slightly above 30 feet msl in the extreme western sections along the 
State Road 40 spur. Generally, elevations decrease from west to east along the 
activity with an average of about 15 feet msl. The area is virtually flat: 
however, steep slopes can be observed along deeper drainways. These drainways 
are located north of the activity. 

L-2.4 Patterns of Precipitation The SUBASE Kings Bay, Georgia, experiences 
sub-tropical climate, with hot wet summers and cool, dry winters. The mean 
annual temperature is approximately 68 "F. Most of the precipitation occurs in 
the form of rain from summertime showers or thundershowers. Snowfall is not very 
common but has been recorded. The mean annual precipitation is estimated to 
be 54 inches. Relative humidity varies widely throughout the year from an annual 
average of 87 percent in the morning to 55 percent during the afternoon. The 
relative humidity is generally highest during hot summer months (June through 
September), and lowest during the spring (March through May). Dense fog occurs 
quite frequently at Kings Bay. 

L.2.5 Quantity, Quality, and Direction of Groundwater Flow These items have 
been addressed in Section L.2. 

L.2.6 Proximitv of the Unit to Surface Water SUBASE Kings Bay is near a variety 
of large and small rivers draining into the Atlantic Ocean. Surface water 
includes the St. Marys River, the Satilla River, and the Crooked River. Several 
swamps, marshes, and small streams can also be found in and around the facility. 
The major drainage outlet on the activity is the North River, draining 49 percent 
of the area to the south. To the north, the Crooked River drains 5 percent and 
Marianna Creek drains 17 percent of the activity. The remaining 29 percent of 
the activity generally drains eastward into Cumberland Sound and Kings Bay. 

The Satilla River is located north of the activity and extends westward from 
Cumberland sound for approximately 100 miles and drains 3,400 square miles, with 
an average flow of 2,700 cubic feet per second. 

The St. Marys River demarcates the boundary between Florida and Georgia for 
approximately 130 miles as it flows from the Okefenokee Swamp to its mouth at the 
southern end of Cumberland Sound. The river drains an area of 1,500 square miles 
with an estimated annual mean flow of approximately 1,500 cubic feet per second 
at its mouth. 

The estimated drainage areas for the Crooked River and the North River are 68 and 
16 square miles, respectively. The North River, a tributary of the St. Marys 
River, drains approximately one-half of SUBASE Kings Bay. 
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Most of the surface runoff at SUBASE Kings Bay is stored in the upland swamps and 
marshes and is diverted off base through long shallow ditches and meandering, low 
velocity natural intermittent streams. These ditches and streams discharge 
surface runoff into Cumberland Sound from the St. Marys and Crooked Rivers. 

L.2.7 Uses of Nearby Surface Water and Applicable Standards Kings Bay and the 
Cumberland Sound have been used by the commercial fishing industry for a number 
of years. In addition, blue crabs and oysters have been harvested from these 
waters. 

Applicable Federal standards may include those established under the Clean Water 
Act for non-point discharges and/or the primary drinking water standards 
established under the Safe Drinking Water Act for the protection of groundwater 
drinking supplies. The State of Georgia has tailored its general criteria and 
standards to conform with Federal drinking water and Clean Water Act 
requirements. 

The environmental and economic utilization of surface water provides the basis 
for classification in the State of Georgia. The specific classifications are 
included in Chapter 3, Rule 6, Water Quality Control of the Rules and Regulations 
of the State of Georgia, Title 391 (Bureau of National Affairs, 1991). Surface 
water not specified in the rule is classified as best used for fishing. Rule 6 
specifically classifies littoral waters of the North River on the oceanside of 
Cumberland Island as best suited for recreational use. No other classifications 
were specifically listed for surface water bodies in the area of SUBASE Kings 
Bay. 

L.2.8 Existinp; Quality of Surface Water and Soil This subsection describes 
surface water quality based on information presented in the IAS (C.C. Johnson, 
1985). The natural quality of the St. Marys and Satilla River watersheds 
occasionally violates Georgia Water Quality Standards, most consistently for pH, 
and dissolved oxygen levels are below the accepted standard of 4.0 mg/l. 
Conductivity, suspended solids concentration, and turbidity are low, whereas the 
color is extremely high. Ammonia and nitrate concentrations are low. Fecal 
coliform bacteria concentrations are well below the Georgia and Florida State 
water quality standards, except in winter. Elevated levels of lead and mercury 
were noticed. Also seen were elevated levels of oil and grease, mainly due to 
urban runoff. 

Water quality in the North River, Marianna Creek, and Mill Creek watersheds were 
characterized as generally highly colored, clear, with dissolved oxygen concen- 
trations ranging from 9.2 to 13.2 mg/R. Conductivities were higher than in the 
vicinity freshwater, probably due to salt spray and tidal influence. Some of the 
Marianna Creek sampling stations were located within the estuarine complex as 
shown by conductances ranging from 247 to 22,200 micromhos per centimeter. Heavy 
metal concentrations were low with the exception of mercury. Mercury-based 
fungicide use was cited as a possible cause for the elevated mercury levels of 
3.0 to 9.4 micrograms per liter. 

Soil -* Four soil map units discussed herein are associated with the SUBASE Kings 
Bay area, the Mandarin-Rutledge, Pottsburg-Cainhoy, Fripp-Duckston-Beaches, and 
the Bohicket-Capers soils (Soil Conservation Service, 1980). The Mandarin- 
Rutledge and Pottsburg-Cainhoy soils are associated with nearly level or gently 
sloping soils on ridges and flats and in depressions and drainageways. The 
Fripp-Duckston-Beaches soils are associated with level to rolling soils on dunes 
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and flats and in depressions, and nearly level beaches. The Bohicket-Capers 
soils are associated with level soils in tidal marshes (Figure L-3). 

Mandarin-Rutledge. Mandarin soils are typically fine-grained sand, somewhat 
poorly drained, and found on ridges and flats. A very dark gray surface layer 
approximately 3 inches thick is underlain by a predominantly light gray layer 
extending to a depth of 19 inches. A weakly cemented organic hardpan extends 
below this to approximately 34 inches. The hardpan is dark brown in the lower 
section, very dark brown in the middle section, and black in the upper section. 
Light gray, white, and grayish-brown layers lie beneath the hardpan to a depth 
of 62 inches. A second weakly cemented black organic hardpan underlies these 
layers to a depth of 80 inches or more. 

Rutledge soils are typically fine-grained sand, very poorly drained, and found 
in depressions and drainageways. A black surface layer approximately 15 inches 
thick is underlain by a layer that is light gray mottled with brownish gray in 
the upper section, light brownish gray in the middle section, and grayish brown 
mottled with very dark grayish brown in the lower section. This layer extends 
to a depth of 70 inches or more. 

This unit has a slope of mainly less than 1 percent and lies in the east-central 
and extreme western part of Camden County and on the coastal islands. Because 
of the wetness of the soil, it has poor potential for most uses except woodlands. 

Pottsburp-Cainhoy. Pottsburg soils are typically sand, somewhat poorly drained, 
and nearly level. A gray surface layer approximately 4 inches thick is underlain 
by a layer that is light gray with brownish yellow and brown mottles in the upper 
section, and white with brownish-yellow and dark grayish-brown mottles in the 
lower section. This layer extends to a depth of 63 inches and is underlain by 
a weakly cemented, dark brown, organic hardpan that extends to a depth of 80 
inches or more. 

Cainhoy soils are typically fine-grained sand, somewhat excessively drained, and 
nearly level and gently sloping. A dark gray surface layer approximately 5 
inches thick is underlain by a layer that is brownish yellow and extends to a 
depth of 23 inches. A very pale brown layer extends to a depth of 50 inches. 
Below this layer are light gray and white layers to a depth of 101 inches. Next, 
a black and dark, reddish-brown layer extends to a depth of 120 inches. 

This unit has a slope of 5 percent or less and lies on Cumberland Island and in 
the extreme western part of Camden County. Community development and recreation 
are the main uses for this unit. Due to the wetness of the soils on the lower 
landscapes, they have poor potential for urban uses. However, soils on the 
higher landscapes have good potential for most urban uses. The wetness of the 
lower landscape soils and the low available water capacity of the higher 
landscape soils are the main concerns for use and management of this map unit. 

Fripp-Duckston-Beaches. Fripp soils are typically fine-grainedsand, excessively 
drained, and found on undulating and rolling dunes. A grayish-brown surface 
layer approximately 6 inches thick is underlain by a layer that is pale brown in 
the upper section and white in the lower section. This layer extends to a depth 
of 80 inches. 
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Duckston soils are typically sand, poorly drained, and found in shallow 
depressions and on flats. A surface layer approximately 17 inches thick is 
grayish brown in the upper section and light brownish gray in the lower section. 
Below this surface layer is a predominantly light gray layer, greenish gray in 
the lower section, extending to a depth of 80 inches. 

Beaches soils are found adjacent to the ocean and are typically fine-grained 
sand, coarse-grained sand, and varying amounts of small shell fragments. These 
soils are covered twice daily by the tide. 

This unit has a slope ranging from 0 to 20 percent and lies on Cumberland Island. 
Soils in some areas have been developed for dwellings and recreation. Soils are 
too sandy for many wildlife and recreational uses. Because of flooding and 
wetness, the potential for most other uses is poor. 

Bohicket-Capers. Bohicket soils are typically very poorly drained soils that 
border the ocean and are flooded twice daily by the tides. A dark, silty clay 
loam approximately 8 inches thick is underlain by a dark greenish-gray, silty 
clay and clay to a depth of 65 inches or more. Grass fibrous roots are found 
throughout the soil. 

Capers soils are typically very poorly drained, extending inland along creeks and 
rivers, and are flooded frequently by the tide. A surface layer of very dark 
gray silty clay approximately 8 inches thick is underlain by a very dark gray and 
dark gray clay to a depth of approximately 42 inches. Next is a greenish-gray 
clay to a depth of 60 inches or more. Fine grass roots are found throughout the 
soils. 

This unit has a slope of less than 1 percent and is found mainly along the 
Cumberland Sound and the Satilla River. Soils in some areas have been developed 
for farming. However, because of flooding, wetness, and natural sulfur content, 
they are used primarily by wetland wildlife. 

L.2.9 Patterns of Land Use The patterns of land use in the vicinity of the 
SUBASE are discussed in Section L.5. 

L.2.10 Health Risks Surface water bodies in the vicinity of SUBASE Kings Bay are 
generally used for non-contact recreation including boating, fishing, and 
navigation. Marianna Creek is the nearest surface water body to the OB/OD area. 
Marianna Creek is generally inaccessible, being within the boundaries of the 
SUBASE. The potential for exposure to contaminants migrating in surface water 
is considered to be low. 

L.2.11 Damage to Domestic Animals, Wildlife, Crops. Veaetation, and Phvsical 
Structures Caused bv ExDosure to Waste Constituents The potential for damage to 
domestic animals, wildlife, crops, vegetation, and physical structures caused by 
exposure to waste constituents have been discussed in Section 11.1. 

L.3 AIR. 

L.3.1 Waste Analysis Plan The volume and physical and chemical characteristics 
of the waste pyrotechnics and explosives have been described in Section C. 
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L.3.2 Effectiveness and Reliability of Structures to Reduce or Prevent Emissions 
of Hazardous Waste Constituents to the Air Due to the nature of treatment, there 
are no structures in place either for open detonation or open burning that will 
prevent the emission of hazardous waste constituents to the atmosphere. 

L.3.3 Operating Characteristics of the Unit The operating characteristics of 
the OB/OD facility have been fully described in Section D of this permit 
application. All treatment operations will follow the general operating 
procedures established in the NAVSEA OP 5. 

L.3.4 Atmospheric, Meteorolovic, and Topographic Characteristics of the Unit and 
the Surrounding Area SUBASE Kings Bay is located in an area characterized by a 
humid subtropical climate, with hot, wet summers and cool, dry winters. Table 
L-3 summarizes climatological data for the Kings Bay area. The normal annual 
temperature is approximately 70 "F. Because of the moderating effect of the 
ocean, temperatures rarely rise above 100 "F. Normal annual precipitation is 
estimated to be 53 inches (Thibodeaux, 1979xXx). Precipitation occurs mainly as 
rain during summer months. Evapotranspiration rates range from 35 to 36 inches 
per year (in/yr). The average annual runoff for the southeastern Georgia area 
is estimated at less than 10 in/yr (Krause and Randolph, 1989). Based on the 
above estimates for annual precipitation, evapotranspiration, and surface water 
runoff, the annual infiltration to the surficial aquifer is estimated to be 7 
inches. Relative humidity varies widely throughout the year, with an annual 
average of 87 percent in the morning and 55 percent in the afternoon. The 
highest relative humidity is generally encountered during June through October. 
The relative humidity is generally lowest during March through May (Thibodeaux, 
1979). 

Prevailing winds are westerly, with strong northerly components in winter and 
southerly components in summer. Figure L-4 is a wind rose diagram for data 
obtained from the National Climatic Data Center for the period of record 1973 
through 1982 from Jacksonville, Florida. Prevailing wind speeds are highest (9 
to 10 mph) in late winter and early spring and lowest during the summer. The 
seasonal and annual wind patterns are influenced by the land and water 
temperatures along the coast. Thunderstorms occur most frequently in summer 
months, and tornadoes commonly occur during March through May. Generally, 
hurricanes have occurred during the months of August and September. 

L.3.5 Existing Oualitv of the Air, Including Other Sources of Contamination and 
the Cumulative Impact on the Air An investigation of the existing air quality 
has not been conducted at this time. However, a list of chemical by-products 
generated through open burning and open detonation has been provided in Appendix 
C-4 of this permit application. The constituents of concern are those for which 
national ambient air quality standards have been established under the Clean Air 
Act. Those constituents are sulfur oxides, nitrogen oxides, hydrocarbons, and 
carbon monoxide. 

As a worst case scenario, the expected combustion products resulting from open 
burning operations are as given in Table L-4. 

The data in Table L-4 were generated through computer modeling and assumed that 
the explosive was burned at a ratio of 25 percent explosive to 75 percent air. 
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Table L-3 
Summary of Climatological Data’ 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Length 
of Record 

(years) January February March April May June July August September October November December Annual 

Average 
qelative 
iumidity 
%)’ 35 N/57 85/52 a5/49 65147 a3 j48 86155 87158 m/59 91/62 w= aaj55 8715.7 a7155 

Yormal 
Monthly and 
Annual 
Precipitation 
(inches) NR 2.45 2.91 3.49 3.55 3.47 6.33 7.66 6.85 7.56 5.16 1.69 2.22 53.36 

Normal 
Monthly and 
Annual 
Average 
Temp PF) NR 55.9 57.5 62.2 66.7 75.8 80.8 82.6 82.3 79.4 71 .o 61.7 56.1 69.5 

Average 
Wind speed 
(mph) 22 a.7 9.8 9.8 9.5 9.1 a.7 7.9 7.7 a.8 9.0 8.6 a.4 a.8 

Source: Thibodeaux, 1979. 

’ Information reported for Jacksonville, Florida, Station. 
’ The first number equals average relative humidity for 7:00 a.m. and the second number is the average relative humidity for 1:OO p.m. 

Notes: % = percent. 
NR = not reported. 
OF = degrees Fahrenheit. 
mph = miles per hour. 
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Table L-4 
Worst Case Scenario for Expected Combustion Products 

Created at Open Burning Operations 

Class 2 Modification to the Part 6 Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Product 

Sulfur oxides 

Nitrogen oxides 

Hydrogens 

Carbon monoxide 

Note: g = gram(s). 

Emission Pate Total Yearly Emissions 
(g per 100 g explosive) (g per tsar) 

2.316 23.16 

0.3426 3.426 

0.000 0.000 

0.008 0.080 

As a worst case scenario, Table L-5 lists the estimated average and maximum 
yearly emissions based on data presented in Appendix C-4 and an estimated yearly 
open detonation treatment rate of 1,500 pounds of explosives per year. However, 
the maximum emissions are unrealistic because to achieve them, only the compound 
referenced could be detonated. Thus, the actual emission rates from open 
detonation activates are expected to be at or below the average value listed in 
Table L-5. 

Table L-5 
Estimated Yearly Emissions 

Product 

Sulfur oxides 

Nitrogen oxides 

Hydrocarbons 

Carbon monoxide 

Class 2 Modification to the Part B Permit Application 
Naval Submarine Base 

Kings Bay, Georgia 

Emission Pate’ Estimated Total Yearly 
(g per 100 g explosive) Average Yearly 

Processing Pate 
Emission (g) 

. 
Average Maximum (g explosive) Average Maximum 

3.834 ‘49.04 680,389 26,099 339,109 

0.0128 ‘0.116 680,389 87.1 789 

0.0 0.0 680,389 0.0 0.0 

0.0 0.0 680,389 0.0 0.0 

’ Data generated through computer modeling assuming explosives were burned at a ratio of 20 
percent explosive to 80 percent air. 

’ Emission rate for flash powder. No other compounds listed in Appendix C-4 released sulfur 
oxides under the test conditions (20 percent explosive, 80 percent air). 

3 Emission rate for HBX-3. Emission rates for all other compounds listed in Appendix C-4 had 
nitrogen oxide emission rates of less than 0.116 gram (g) per 100 g explosive. 

Notes: g = gram. 
HEX-3 = type of explosive 

L.3.6 Potential for Health Risks Due to the short duration of releases, small 
quantities of material involved, and infrequent nature of OB/OD treatment 
releases of chemical byproducts to the atmosphere are not expected to result in 
health effects. 

L.3.7 Damage to Domestic Animals, Wildlife, Crops, Vegetation, and Physical 
Structures Caused bv Exposure to Waste Constituent Damage to domestic animals, 
wildlife, crops, vegetation, and physical structures caused by exposure to waste 
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constituents released to the atmosphere are not expected. The only physical 
structures in the vicinity of the OB/OD area are those associated with OB/OD 
operations, such as the crew shelter. Land use patterns in the area are not 
typified by the presence of domestic animals or crops and vegetation is limited. 
Several endangered species have been listed as possibly occurring in the general 
area of SUBASE Kings Bay by the U.S. Fish and Wildlife service and the Georgia 
DNR. Table L-2 lists endangered, threatened, and unusual flora and fauna 
possibly occurring in the vicinity of the SUBASE. 
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sub-or~nagc St~ygr&w 

Mmber section (X) wp. 

15 s-1 

16 X-l 

17 s-2 

ia x-3 

19 s-4 

20 5-3 

21 x-5 

22 S-5 

23 s-48 

Estimated Flood Flcws 

- 1.9 1.9 4.1 5.3 6.2 

108.8 108.8 101.0 159.2 200.0 

i9.2 129.9 86.4 125.2 153.6 

65.3 195.2 135.8 197.1 242.0 

83.8 279.0 176.6 243.4 293.4 

40.3 40.3 36.5 43.0 46.5 

55.0 95.4 73.3 100.7 118.2 

40.3 135.7 106.4 149.5 179.1 

3.7 418.6 277.4 380.9 454.9 

Estimated Flood Elcv. 
(Ft. above t&U 

c0ntr0111ng 
Overflow Elev. 

10 & (Feet/MlU] 

25.5 26.0 28.1 

24.1 

23.5 24.8 24.7 

23.0 

18.1 19.5 19.0 

22.7 22.9 24.7 

23.5 

18.3 19.1 18.0 

15.9 16.2 16.0 

Recked 
Riniti Floor 
Elev. (FtBlLlil 

29.6 

25.6 

26.2 

- 24.5 

21.5 

26.2 

25.0 

19.5 

17.5 

Upstrca Inyert 
Drainaoe Structure 

Elev. (Ft/nLY) 
Preliminary 

Design Description 

24.2 15’ RCP 

20.7 3 - 24’ x 38' ELP RCP 

14.5 s’x 10’ 80x 

20.7 2 - 24’ x 38” ELP RCP 

15.0 i - 36” RCP 

11.9 i - 4’ x 6’ Box 

CALE IN FEET 

NOTE: LOCATION OF THE HW FACILITY ADDED BY 

ENbIRONMENTAL & SAFETY DESIGNS, INC. 

MOTES: 

USE OF THIS TABLE 

The results of the computer analysis to predict flood flows and flood 
elevations are suarized in this table. Additional details cm& found in 
the supporting calculations tiich Include ltrtlngs of the cmputer output. 

The table is organized by drafnaae area ntier;. whfch are shown oa tk 
accompanying maps. For any g~vcn drarnage area, referrfng to the tableLuil1 
yield the following information: . 

1. The structure or cross section numbers which are found within the given 
drainage area. A structure is typically a Culvert or bridge. A cross 
section is a reference point at which flood flows have been estimated in 
the ccmputef mdel. 

2. Drainage areas are given in acres for each sub-drainage area and for tha 
acclaulatcd total area at the structure or cross section. 

3. Estimated flood flons in cubic feet per second are given for the lo-year. 
TOO-par. and 500~par storms. 

4. Estimated flood elevations are given in feet abovemean lowwater (CILY) for 
the IO-year uld 10(l-year storms. 

5. The controlling owrflon elevation in feet above mean low mater is the 
elevation of the land form, roadway. or other obstruction to flow rhich 
would influwe the elevation of flood maters during a major storm event. 
For example, a raised roadway would act as a dike, particularly if culverts 
parsing beneath the roadway mere tamporarlly plugged with debris, 

6. lbe reck miniann flour elevatfon in feet above mean la ra:er Is 

1 
fvef! for each drainage area. This elevation 1s based on wttlq tk floor 
.5 feet above the controlling overflow elevation or tk l&year floop 

l Ttvation. rhlchever is greater. 

Recrnrrnded mlnlu floor elevations are given for each drainage area. Ths 
designer of a particular facility awst use responsible judgrnt In making tke 
fina_ defenninqtlon of floor ulevation. Decisions by t&decigPer should ke 
based an the type of structure, its use and occupancy. the dmagc *hich uoulo 
occur in the event tha structure uas flooded. and other factors which thr 
designer of the facility deams appropriate. Particular attention must be glvan 
to the local drainage in the ilediate vicinity of the buildtng. The master 
plan cannot fbiesea the potential effects of local sile dratnrpe 6csiqr. 
parkln 

P 
lot drainage design. and adjacent rouiwy derlpn. ThtwwtLI 

cartru ly considered. 

FL- SHOULD WT BE XT hT THE RECL?t'lENOW M1NXM.H FLDlM ELEWiTIONUITHGli 
-Ut STUOY AH0 CmATTON BY THE D-ELI OF THE FACILITY. 

ANYCt&ffiE IriiHEMfiRPLANOFi~tiECUff ti~DRA~iMEM5TERPLANMY 
CAUSE A CWIGE IN ESTIMATED FLODD FLDUS.AND/W FLDDD ELEVATIONS. 

I COASTAL FLWDlffi 

llrch of the base is subject to flooding frmcoastal storm surge. Accordtag to 
LIMA Technical Wand- MIS WDRO-19, kptabtr. 1974, the follavlmg tf& 
heights have been l stimeted at Kfngs gay: 

I Averqt Tide Might 
Return Period Ft. above FRY 

10 years 9.a 
50 Hors 13.4 

100 m-r 15.4 
SOD mrrs 19.5 

marrtu of Rtcord 
at savannotl. l69l 21.5 

Crlthzal'frc~lltits should be designed for potential flooding levels greater 
thrn the 100-rear went. btra tides to heights above 19.5 feet HY. tiw 
crtiaated XKl-)car return ptriod event, and even above 21.5 feet RY. tht 
uxlu of record at Srvmnrh. trorgla. art possible. 

I 

FDOTNDTES TO TARLE 
. 

1 Overfl& elevation IS rubftct to change by design of )IU. Verify hfom 
final design. 

I 
2 Flwd elevations subdect to coastal surge levels of 9.8 feet NLU for 

lo-year storm ad15:4 feet HLU for lDO-year storm. 
! 
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AB8REVIATIOMS USED TABLE 

mn MOM1 l r Surfact Elevation 

w Corrugate1 Pktal P+e 

Exist. Existing 

ELP RCP Elliptica Rtinforced Concrete Pipe 

ACP Reinforce Concrete Pipe (Circular) 

90x 80x Culvet 

Auto. Gate AUtOndtiC gate to control water surface elevation 

ULY Ddtum of *an Low Uiter 

FLOOD CONTOURS 
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ENVIRONMENTAL PROTECTION DIVIS ION 

1 AMENDMENT TO 

*: 
I HAZARDOUS WASTE FACILITY PERMIT 

*: 1 :. 

1 
Amendment To Effective Date :: 

Permit No. 

it 

HW-014(S)(2) Of Amendment s 
:a 

.f In accordance with the provisions of the Georgia Hazardous Waste Management is 

% 
Act and the Rules, Chapter 391-3-11, (as amended through December 28, 1995 
adopted pursuant to that Act, Permit No. HW-o14@)(2) 

), g 
issued on Sept. 29, lY$&J 

: 

g 

g 
*: Naval Submarine Base, Rings Bay, Georgia 9 :* 

e.- 

3 
. 

4 

for the following: zi :‘- 
:. 

3 

Storage in containers of 68,200 gallons of hazardous waste i.z 
Corrective action for four solid waste management units 

:* 
. 
‘n s 

Is hereby amended as follows: 
g 

Reduce storage in containers to 59,840 gallons of hazardous waste is 
Add treatment in containers of 220 gallons per day of low-level radioactive mixed waste : 
Add treatment by open burning and open detonation for 4,150 pounds per day of hazardous :. 

waste t I. 
Add three solid waste management units .* 
Revise corrective action requirements to reflect current regulation 
Renumber permit to HW-014(S&T)(2) z 

Reason for Amendment: 
g 
@ 

New information provided to the State g 

I 
:* 

This Permit Amendment is further subject to and conditioned upon the terms, 
conditions, limitations, standards, or schedules contained in or specified on the 
attached 20 page(s), which page(s) are a part of this Amendment. This 
Amendment is hereby made a part of Permit No. HW-014(S)(2) 
with this Amendment is hereby ordered. 

and compliance s 
g 

DRAFT $% 
g 

Director 5 
= 

Environmental Protection Division 
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DRAFT 

Naval Submarine Base, Rings Bay, Georgia, GA4170090001, is hereinafter referred to as 
the Permittee. 

SECTION I. GENERAL CONDITIONS 

A. Scope andt of Per& 

1. The Permittee is allowed to store and treat hazardous waste, and perform corrective 
action for solid waste management units and areas of concern only in accordance with 
the conditions of this permit. Any hazardous waste treatment, storage or disposal not 
authorized in this permit is prohibited. The Permittee must comply with the Georgia 
Hazardous Waste Management Act and the Rules for Hazardous Waste Management, 
Chapter 391-3-11, which Rules include certain portions of the Federal Hazardous 
Waste Regulations (found at Title 40 of the Code of Federal Regulations (40 CFR) 
Parts 260-268, 270, 273, 279 and 124). Where a citation to the Federal Regulations 
is made in this permit, it refers to the specific regulations adopted by EPD. 

2. The issuance of this permit does not convey any property rights in either real or 
personal property, or any exclusive privileges, nor does it authorize any injury to 
private property or any invasion of personal rights, nor any infringement of Federal, 
State or local laws or regulations. 

3. Compliance with this permit does not constitute a defense to any action brought by 
the Director under the emergency powers provisions of the Georgia Hazardous Waste 
Management Act, O.C.G.A.§12-8-75, as amended. 

4. Nothing in this permit shall be construed to preclude the institution of any legal 
action under Section 3008 of the Federal Resource Conservation and Recovery Act or 
under the Georgia Hazardous Waste Management Act, O.C.G.A. #12-8-81- 12-8-82, 
as amended. 

5. This permit may be modified, revoked and reissued, or terminated for cause as 
specified at Section 391-3-11.11(7) of the Rules and 40 CFR @270.41,270.42,270.43, 
27050(d) and 27051(a). The filing of a request for a permit modification, variation 
and reissuance, or termination or the notification of planned changes or anticipated 
noncompliance on the part of the Permittee does not stay the applicability of any 
permit condition. 

6. The provisions of this permit are severable, an, if any provision of this permit or the 
application of any provision of this permit to any circumstance is held invalid, the 
application of such provision to other circumstances and the remainder of this permit 
shall not be affected thereby. 

B. Manaeement 

1. The Permittee shall give notice to the Director as soon as possible of any planned 
physical alterations or additions to the facility, or of any planned changes in the 
processes generating the hazardous waste, which changes might affect the 
performance of the permitted unit. 



Permit Number HW-014(S & T)-2 
Naval Submarine Base, Rings Bay, Georgia 
Page 2 of 20 DRAFT 

2. The Permittee shall maintain at the facility until closure and corrective action are 
completed and certified by an independent registered professional engineer, the 
following documenti and amendments, and any revisions and modifications to these 
documents: 

a. 

b. 

:. 

i’ 

:: 

Complete copy of this permit and permit application and any plans and reports 
required thereunder 
Inspection Schedule and Log 
Waste Analysis Plan 
Operating Record 
Personnel training documents and records 
Contingency plan 
Closure plan 
Sampling and Analysis Plans for corrective action, as such are approved 

3. All amendments, revisions and modifications to any plan or cost estimates required 
by this permit shall be submitted to the Director for approval and permit modification 
as necessary. 

4. When the Permittee becomes aware that the Permittee failed to submit any relevant 
facts in the permit application or in any report to the Director, or submitted incorrect 
information in a permit application or in any report to the Director, the Permittee 
shall promptly submit corrected facts or information. 

5. The Permittee shall at all times properly operate and maintain all facilities, 
equipment, apparatus, devices or other improvements which are installed or used by 
the Permittee to achieve compliance with the conditions of this permit. Proper 
operation and maintenance include effective performance, adequate funding, 
adequate operator staffing and training, and adequate laboratory and process 
controls, including appropriate quality assurance procedures. This provision requires 
the operation of a backup or auxiliary facility or similar systems only when necessary 
to achieve compliance with the conditions of this permit. 

6. The Permittee may not commence treatment, storage or disposal of hazardous waste 
on any new or modified portion of the facility or perform corrective action until the 
Permittee has submitted to the Director b-- certified mail or hand delivery an 
application for a permit modification. No GAnges to the current permit may be 
implemented until the Director has modified the permit and an executed copy of the 
modified permit has been received by the Permittee. 

1. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity. The method used to obtain a representative 
sample of the waste to be analyzed must be the appropriate method from Appendix 
I of 40 CFR Part 261. Laboratory methods must be those specified in the most recent 
editions of &&J&&Q& for Evmd Waste: Py . . 
sw-846, or Standard Methods for theExamlnatlon w . 
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Sampling and analyses of groundwater shall be conducted in accordance with 
methods and procedures acceptable to the Director. 

2. The Permittee shall retain all records of all monitoring information, including all 
calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports and records required by 
this permit and records of all data used to complete the application for this permit 
including the certification required by 40 CFR $264.73(b)(9) for a period of at least 
five years fkom the date of the sample, measurement, report or record. These periods 
are automatically extended during the course of any unresolved enforcement action 
regarding this facility and also may be extended at any time at the Director’s 
discretion. 

3. Records of monitoringkformation shall include: 

a. The date, exact place and time of sampling or measurements. 
b. The name(s) of the individual(s) who performed the sampling. 
C. The date(s) analyses were performed. 
d. The name(s) of the individual(s) who performed the analyses. 
e. The analytical techniques or methods used, the method of sample preservation, 

quality assurance methods, and appropriate Method Detection Limits and 
Practical Quantitation Limits. 

f. The results of such analyses. 
g. Sampling methods. 

4. The Permittee shall report orally to the Director or his representative within one (1) 
hour fi-om the time the Permittee becomes aware of any circumstances resulting from 
the operation of the hazardous waste management facility (including periods of 
noncompliance) which may endanger human health or the environment, including but 
not limited to: 

a. Release of any hazardous waste, hazardous waste constituent, or hazardous 
constituent that may cause an endangerment to public drinking water supplies. 

b. Release or discharge of hazardous waste, hazardous waste constituent, 
hazardous constituent, or a fire or explosion which could threaten human health 
or the environment. 

C. The description of the occurrence shall include: 

i. Name, address and telephone number of the owner or operator. 
ii. Name, address and telephone number of facility. 
iii. Date, time and type of incident. 
iv. Name and quantity of materials involved. 
V. The extent of injuries, if any. 
vi. An assessment of actual or potential hazards to the environment and 

human health outside the facility, where this is applicable. 
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vii. Estimated quantity and disposition of recovered material that resulted from 
the incident. 

5. Within fi&een days of becoming aware of any reportable incident as in Section I.C.4. 
above which may endanger human health or the environment, the Permittee shall 
submit a written report of the incident to the Director including the following: 

:: 
Description of occurrence as in Section I.C.4.c. above 
Cause of occurrence 

i. 
Period of occurrence, including exact dates and times 
Expected duration of occurrence (if not already corrected) 

e. Steps taken or planned to reduce, eliminate, and prevent recurrence 

6. Reports of compliance or noncompliance with, or any progress reports on, interim and 
final requirements contained in any compliance schedule of this permit shall be 
submitted to the Director no later than 14 days following each schedule date. 

7. The Permittee shall report to the Director instances of noncompliance, other than 
those described in Sections I.C.4. and I.C.6., semiannually on July 15 (covering 
January 1 - June 30) and January 15 (covering July 1 - December 31). The report 
shall include information as required under Section I.C.4.c. for each incident. 

8. All plans and schedules required by the conditions of this Section are, upon approval 
by the Director, incorporated into this Section by reference and become an enforceable 
part of this permit. Any non-compliance with such approved plans and schedules 
shall be termed non-compliance with this permit. 

9. All reports of other information requested by the Director shall be signed and certified 
according to the requirements in 40 CFR 270.11. 

D. &s.ponsim 

1. &@ht of Fm . The Permittee shall allow the Director of EPD, the Regional 
Administrator of EPA, and/or their authorized representatives, agents, or employees, 
upon the presentation of credentials and other documents as may be required by law 
to: 

a. Enter upon the Permittee’s premises where a regulated facility or activity is 
located or conducted, or where records must be kept under the conditions of this 
permit. 

b. Have access to and copy any records that must be kept under the conditions of 
this permit. 

C. Inspect any facilities, equipment (including monitoring and control equipment), 
practices, or operations regulated or required under this permit. 
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d. Sample or monitor, for the purposes of assuring permit compliance or as 
otherwise authorized by the Georgia Hazardous Waste Management Act, any 
substances or parameters at any location. 

2. TransferofPermits. This permit may be transferred to a new owner or operator only 
if it is modified or revoked and reissued pursuant to 40 CFR Qj270.40 and 
270.41(b)(2). Before transferring ownership or operation of the facility during its 
operating life, the Permittee shall notify the new owner or operator in writing of the 
applicable requirements of 40 CFR Parts 264 and 270. 

3. m. The Permittee shall comply with all conditions of this permit, except 
to the extent and for the duration such noncompliance is authorized by an emergency 
permit. Any noncompliance with this permit constitutes a violation of the Georgia 
Hazardous Waste Management Act and is grounds for enforcement action, permit 
termination, revocation and reissuance, modification, or for denial of a permit 
renewal application. 

4. Duty to Re apply. - The Permittee must submit a complete application for a new 
Corrective Action permit at least 180 days before this permit expires. If the Permittee 
wishes to continue any other activity regulated by this Permit after the expiration 
date of this Permit, the Permittee must submit a complete application for a new 
permit at least 180 days before this permit expires. 

5. 
. . 

Need to &lt or Reduce Actlvrty Not a Defense . It shall not be a defense for a 
Permittee in an enforcement action that it would have been necessary to halt or 
reduce any activity in order to maintain compliance with the conditions of this permit. 

. . 
6. Dutvto- . The Permittee shall take all reasonable steps to minimize or correct 

any adverse impact on the environment or human health resulting from 
noncompliance with this permit. 

7. Q&v to Provide. The Permittee shall furnish to the Director, within a 
reasonable time, any relevant information which the Director may request, to 
determine whether cause exists for modifying, revoking and reissuing, or terminating 
this permit, or, to determine compliance with the permit. The Permittee shall also 
furnish to the Director, upon request, copies of records required to be kept by this 
permit. 

8. Won-Cm. The Permittee shall give advance not.& to the Director 
of any planned changes in the facility or activity which may result in noncompliance 
with permit requirements. 

9. w. The Permittee shall give notice to the Director within 
thirty (30) days prior to any planned physical alterations or additions, including 
voluntary corrective measures, which impact any SWMUts) (or the areas 
contaminated by them) and/or AOC(s) referenced in Sections V.A and/or V.B. 
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10. Obligation for Corrective A&QQ. The Permittee will continue corrective action as 
required in this Permit. The Corrective Action Permit will be continued as necessary 
to complete corrective action. 

E. Definitions 

For purposes of this permit, terms used herein shall have the same meaning as those in 
40 CFR Parts 124, 260-268, 270, 273, and 279 unless this permit specifically provides 
otherwise. Where terms are not defined in the regulations or the permit, the meaning 
associated with such terms shall be defined by a standard dictionary reference or the 
generally accepted scientific or industrial meaning of the term. 

1. Area of Concern (AOC) for the purposes of this permit includes any area having a 
probable release of a hazardous waste or hazardous constituent which is not from a 
solid waste management unit and is determined by the Director to pose a current or 
potential threat to human health or the environment. Such areas of concern may 
require investigation and remedial action as required under the Georgia Hazardous 
Waste Management Act, $12-8-60, et. seq. and 40 CFR 270.3201X2) in order to ensure 
adequate protection of human health and the environment. 

. . 
2. Contarmnat;lon for the purposes of this permit refers to the presence of any hazardous 

waste, hazardous waste constituent, or hazardous constituent in a concentration 
which exceeds the concentration of that waste or constituent in the immediate vicinity 
of the facility (in areas not affected by the facility). 

3. Corrective a for prior or continuing releases from any solid waste management 
unit at the facility, as well as for other releases, for the purposes of this permit shall 
be any measure necessary to protect human health and the environment for all 
releases of hazardous waste, hazardous waste constituents, or hazardous constituents 
from said solid waste management units at the facility, regardless of the time at 
which waste was placed in the unit, as required under 40 CFR 264.101 and/or 40 CFR 
264.100 and as required under the Georgia Hazardous Waste Management Act, §12- 
8-60, et. seq. Corrective Action may address releases to air, soils, surface water, 
sediment or groundwater. 

. . 
4. Extent for the purposes of this permit is defined as the horizontal 

and vertical area in which the concentration of any hazardous waste, hazardous 
waste constituent or hazardous constituent in the environmental media being 
investigated is above estimated quantitation limits, as defined in the most recent 
version of SW-846 or is a naturally occurring concentration representative of the 
facility. 

5. &&&y for the purposes of this permit is defined as in Section 391-3-ll-.02 of the 
Rules (40 CFR 260.10: “Facility”), amended to include the definition of “On-site” as 
defined at Volume 60 of the Federal Register, page 56468. The Facility, as applied to 
the Permittee, includes all property within the boundary marked “SUBASE 
BOUNDARY” on the Facility Map, Figure B-2 of the Permit Application dated August 
16,1995, as amended. 
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6. -us Cm for the purposes of this permit are those substances listed 
in 40 CFR Part 261 Appendix VIII and 40 CFR Part 264 Appendix IX “Groundwater 
Monitoring List.” 

7. 
. . 

hvestag&on-Derived Waste fIDWl for the purposes of this permit is defined as waste 
generated through investigative processes. IDW may include, but is not limited to, 
drilling muds, cuttings, and purge water from test pit and well installations; purge 
water, soil, and other materials from collection of samples; residues (e.g. ash, spent 
carbon, well development purge water) from testing of treatment technologies 
including pump and treat systems; contaminated personal protective equipment 
(PPE); and solutions (aqueous or otherwise) used to decontaminate equipment. 

8. Interim for the purposes of this permit are actions necessary to minimize 
or prevent the further migration of contamination or limit actual or potential human 
and environmental exposure to contamination while long-term Corrective Action 
remedies are evaluated and, if necessary, implemented. 

9. v for the purposes of this permit refers to a facility that uses a 
surface impoundment, landfill, land treatment or waste pile to manage or dispose of 
hazardous waste pursuant to $12-8-66 of the Georgia Hazardous Waste Management 
Act, as amended, and $3004 of RCRA, as amended. 

10. 
. . 

Qualified Grodater- for the purposes of this permit means a scientist who 
has received a baccalaureate or post-graduate degree in the natural sciences or 
engineering and has sufficient training and experience in groundwater hydrology and 
related fields, as demonstrated by current State of Georgia registration and 
completion of accredited university courses, that enable that individual to make 
sound professional judgements regarding groundwater monitoring and contaminant 
fate and transport. 

11. Release for the purposes of this permit includes any spilling, leaking, pumping, 
pouring, emitting, emptying, discharging, injecting, escaping, leaching, dumping, or 
disposing into the environment of any hazardous waste, hazardous waste 
constituents, or hazardous constituents. 

12. &lid Wa~td: for the purposes of this permit includes any garbage, refuse, sludge from 
a waste treatment plant, water supply treatment plant, or air pollution control facility 
and other discarded material, including solid, liquid, semisolid, or contained gaseous 
material resulting from industrial, commercial, mining, and agricultural operations, 
and from community activities, but does not include solid or dissolved material in 
domestic sewage, or solid or dissolved materials in irrigation return flows or 
industrial discharges which are point sources subject to permits under Section 402 of 
the Federal Water Pollution Control Act, as amended (86 Stat. 880), or source, special 
nuclear, or by-product material as defined by the Atomic Energy Act of 1954, as 
amended (68 Stat. 923). 
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13. -WasteManagement U& tSWMU1 for the purposes of this permit includes, but 
is not limited to, any landfill, surface impoundment, waste pile, land treatment unit, 
incinerator, injection well, tank (including storage, treatment, and accumulation 
tanks), container storage unit, wastewater treatment unit, including all conveyances 
and appurtenances used in waste management or storm water handling, elementary 
neutralization unit, transfer station, or recycling unit from which hazardous waste, 
hazardous waste constituents, or hazardous constituents might migrate, irrespective 
of whether the units were intended for the management of solid and/or hazardous 
waste. SWMUs include areas that have been contaminated by routine and systematic 
releases of hazardous wastes or hazardous constituents. 

14. IJ& for the purposes of this permit include, but is not limited to, any landfIll, surface 
impoundment, waste pile, land treatment unit, incinerator, injection well, stilling 
well, tank, container storage area, septic tank, drain field, wastewater treatment unit, 
elementary neutralization unit, transfer station, waste pump station, or recycling 
unit. 

F. 
. . 

-ted to Co-e with -era1 Fac&v SM 
(40 CFR Part 264 Subparts B, C, D, E, G, H) 

1. The Permittee must follow the procedures and plans described in detail in the permit 
application dated August 16, 1995, as amended, which are hereby incorporated by 
reference and include at least the following: 

it: 
Waste Analysis Plan 
Inspection Schedule 

C. Contingency Plan 
d. Training Program 
e. Closure Plan 

Section C 
Section F 
Section G 
Section H 
Section I 

2. The following activities must be carried out as prescribed in 40 CFR Part 264, 
Subparts B, C, D, and E, and in accordance with the appropriate Sections of the 
permit application. 

;: 
:. 
z 
it-. 
i. 
i 
k. 
1. 

Security - $264.14(b) and (c) 
Repairs and inspection log - $264.15(c) and (d) 
Operating record - $264.73 and disposition of records - §264.74 
Reports - s264.75 and $264.77 
Annual review of training - $264.16 
General requirements for ignitable, reactive and incompatible wastes - $264.17 
Design and operation - $264.31 
Access to communications or alarm system - §264.34 
Testing and maintenance of equipment - $264.33 
Arrangements with local authorities - $264.37 
Amendment of contingency plan - $264.54 
Maintain aisle space - $264.35 
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3. The following activities must be carried out as prescribed in 40 CFR Part 264, 
Subparts G and H, and Section I of the permit application. 

a. Closure in accordance with approved Plan, contingent upon submittal, at the 
time of notification of closure, of statistical analyses for the number of samples 
and their locations that will be taken to verify clean closure - 5264.113 

b. Amendment of Closure Plan and Notification of Closure - $264.112(b) and (c) 

z. 
Disposal or decontamination of equipment - 9264.114 
Certification of Closure - $264.115 

The following are applicable only to the Explosive Ordnance Disposal Unit: 

:’ 
Contingent Post-Closure - 4264.117 
Contingent Post-Closure Plan and amendment of plan - $264.118 

E: 
Post-Closure Notices - $264.119 
Certification of Completion of Post-Closure Care - $264.120 

G. 
. . 

-1 Cosle to Fe 

. . . . 
1. Waste m. The Permittee shall certify no less often than annually that the 

Permittee has a program in place to reduce the volume and toxicity of hazardous 
waste that he generates to the degree determined by the Permittee to be economically 
practicable, and the proposed method of treatment, storage or disposal is that 
practicable method currently available to the Permittee which minimizes the present 
and future threat to human health and the environment in accordance with 40 CFR 
264.73(b)(9). 

. . 
2. J&mjJxSD~. 40 CFR Part 268 identifies hazardous wastes that are 

restricted from land disposal and defines those limited circumstances under which an 
otherwise prohibited waste may continue to be placed on or in a land treatment, 
storage, or disposal unit. The Permittee shall maintain compliance with the 
requirements of 40 CFR Part 268. Where the Permittee has applied for an extension, 
waiver, or variance under this Part, the Permittee shall comply with all restrictions 
on land disposal under this Part once the effective date for the waste has been 
reached pending final approval of such application. 

3. 
. . 

Relat,.&&n..d 
. . Ot&&&iActivltrea. Each tenant command, 

contractor worksite, MFES operation, or other activity at the Facility is subject to 
the conditions of this Permit. 
a. All satellite accumulation areas including those at tenant commands and other 

activities shall be operated in accordance with all requirements of Section 391-3- 
11-.08 of the Rules (40 CFR 262 Subpart C). 

b. Accumulated waste at any satellite accumulation area shall be removed within 
three days of completion of accumulation to Building 6020 or to the proper 90- 
day accumulation area, the Temporary Containment Area (TCA) at each tenant 
command or other activity. 

4. GeneratorAccumulation The Permittee shall provide the following at each 
individual or group generator accumulation site, TCA, satellite accumulation area, 
or area where IDW is managed at the Facility: 
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a. Secondary containment and leak detection for containers, conforming to the 

requirements of 40 CFR 264 Subpart I. All containers, regardless of age or 
contents, are subject to this requirement. 

b. Secondary containment and leak detection for tanks, conforming to the 
requirements of 40 CFR 264 Subpart J. All tanks, regardless of age or contents, 
are subject to this requirement. 

C. The secondary containment requirement for satellite accumulation areas may 
be waived if the SAA is located on a competent, impervious, compatible surface, 
and protected from precipitation, 

H. Standards for the wnt of Used Oil 

1. Definitions. Terms used in this section shall be defined as in 40 CFR Part 279. 

2. &&&b&y. The conditions in this section apply to all used oil generation and 
management points at the Facility. The Facility is also subject to the applicable Spill 
Prevention, Control and Countermeasures requirements (40 CFR Part 112) and, for 
those sites utilizing underground tanks, the Underground Storage Tank requirements 
(40 CFR Part 280), whether or not the used oil exhibits any characteristics of 
hazardous waste. Determination of jurisdiction for underground storage tanks at the 
Facility shall be performed by the Director on a unit-by-unit basis.’ 

3. Gene&. The Permittee shall be subject to the requirements of 40 CFR Part 279 for 
the generation and management of used oil generated by, received at, or shipped from 
the Facility. Unless otherwise stated in Sections I.H.4. below, used oil activities at 
the Facility shall comply with the requirements of 40 CFR Part 279 Subpart C. 

4. Storage of Used Qil. The Permittee shall store used oil only in tanks or containers. 
Storage containers and tanks shall be maintained and labeled, and releases 
responded to, as in 40 CFR Part 279 Subpart F. Containers of used oil generated at 
the facility shall be transferred to a TCA or Building 6020 within 72 hours of 
completion of accumulation. 

SECTION II. STORAGE IN CONT- 

A. Generd. The conditions in this section apply to the Hazardous Waste Storage and 
Transfer Facility, Building 6020, as depicted in the Topographic Map, Figure B-3, and 
shown in Figures D-l through D-5, of the permit application dated August 16, 1995, as 
amended. These conditions also apply to each TCA or satellite accumulation area at the 
Facility. 

B. C_onditions Related SW to Su in Con- 

1. The Permittee is authorized to store a maximum of 59,840 gallons of hazardous waste 
in Building 6020, as identified in Section A of the permit application. 
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2. No storage over 90 days of any hazardous waste is allowed in any area of the Facility 
other than Building 6020. Any container which has been in storage for 90 days shall 
be moved within twenty-four (24) hours to Building 6020. 

3. No storage over 72 hours of any full container of hazardous waste is allowed in any 
satellite accumulation area. 

4. For the purposes of this permit, the term “container” shall include any drum, tote box, 
tote tank, rolloff, tanker trailer, or other portable device used to accumulate, treat, 
store, or otherwise manage waste for any length of time. 

5. If a container holding hazardous waste is not in good condition, or if it begins to leak, 
the Permittee shall transfer the hazardous waste fi-om such container to a container 
that is in good condition. 

6. Containers must be managed according to 40 CFR 264.173. 

7. Each container in Building 6020 or in any go-day storage area must be clearly 
marked with the words “Hazardous Waste,” the applicable EPA Hazardous Waste 
Number(s) found in 40 CFR Part 261, and a description of the actual contents of that 
container. 

8. Spilled or leaked waste and accumulated precipitation must be managed in 
accordance with 40 CFR 264.175(b)(5). 

9. Incompatible wastes and materials must be managed according to 40 CFR 264.177. 

10. The Permittee shall provide to the Director semiannually a list of changes to TCAs 
and satellite accumulation areas. The information to be provided shall include 
location and dates the unit commenced or terminated; waste streams managed or 
proposed; and estimated amounts of generation or other management of hazardous 
waste and of nonhazardous waste. This list may be submitted as part of the 
semiannual report required under Section I.C.7. 

SECTION III. 

A. General: Conditions in this Section apply to the ‘II ILent Refit Facility LLRMW treatment 
area, the High Bay in Building 5063. Treatment is expressly limited to the designated 
treatment area. 

B. 7 in Contm 

1. The Permittee is authorized to treat a maximum of 220 gallons per day of LLRhIW 
in the treatment area. Treatment shall consist of stabilization of waste as described 
in Appendix D-2 of the permit application dated August 16,1995, as amended. 

2. Treatment shall be performed only in drums. Addition of treatment chemicals, 
mixing, and curing shall be performed entirely within the treatment area. 
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3. Total volume of LLRMW, whether untreated, in process, or treated, in inventory at 
the treatment area shall not exceed 220 gallons. 

4. Waste streams permitted to be treated are limited to the following, as described in 
Appendix C-8 of the permit application dated August 16, 1995, as amended. Other 
waste streams may be added only upon advance written approval of the Director. 

a. Radioactive Potassium Chromate Solution 
b. Radioactive Mercuric Nitrate Solution 

i. 
Radioactive Silver Nitrate Solution 
Radioactive Liquids with low pH 

5. If a container holding waste, whether treated or untreated, is not in good condition, 
or if it begins to leak, the Permittee shall transfer the waste from such container to 
a container that is in good condition. 

6. Containers must be managed according to $264.173. 

7. Spilled or leaked waste and accumulated precipitation must be managed per 
$264.175(b)(5). 

8. Incompatible wastes and materials must be managed according to $264.177. 

SECTION IV. OF EI+IERGETIC MKLE&%S BY OPEN BURNING OR 
OPEN DETWATION 

A. w. The conditions in this section apply to the Explosive Ordnance Disposal Unit, 
Buildings 4979 and 4980, and the associated Magazines, Buildings 4969,4970,4971,4972, 
and 4973, as depicted in the Facility Map, Figure B-2, and shown in Figures D-7 through 
D-10, of the permit application dated August 16,1995, as amended. 

1. Treatment is expressly limited to the designated treatment area delineated in the 
scale drawing of the facility, Figure D-9. No treatment by open burning or open 
detonation is allowed on any other area of the Facility. Emergency detonation-in- 
place will be allowed only in accordance with the Rules. 

2. Storage of untreated waste is limited to th.-‘ &Iagazines. No storage of treated or 
untreated waste is permitted in the treatment area. Treated waste, including ash and 
contaminated soil, shall be removed to Building 6020, or the appropriate TCA, within 
twenty-four (24) hours of treatment. Metallic debris generated by treatment may be 
managed as scrap metal at the option of the Permittee. 

3. Treatment is expressly prohibited during meteorological conditions which could result 
in run-on or runoff, or atmospheric inversion or other event which limits dispersion 
of air pollutanta. 
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4. Operation of the unit in accordance with the conditions of this Permit and the 
procedures described in the permit application does not constitute a “fire” or an 
“explosion” as specified in 40 CFR Subparts C and D, or Section I.C.4.b. of this permit. 

B. mre@ent bp Onen Rura 

1. The Permittee is allowed to treat by open burning a maximum gross weight of four 
thousand (4,000) pounds of energetic hazardous waste per calendar day. The wastes 
to be treated are limited to propellants and other non-detonating energetics as 
described in Section C, Appendix C-2 of the permit application dated August 16,1995, 
as amended. 

2. All treatment shall be performed within the Open Burning Device as depicted in 
Figure D-6, and in the manner described in Section D-2 of the permit application 
dated August 16,1995, as amended. 

3. No hazardous waste may be used as accelerant in the operation of the unit. The 
following are specifically excluded from use as accelerant: waste solvents, waste paint 
or paint-related materials, OTTO fuel, and gasoline. Waste loose granular smokeless 
powder may be used as accelerant. 

4. For each treatment event, the effectiveness of treatment must be determined as soon 
as practicable (but no later than twenty-four hours after treatment) in accordance 
with the procedures described in Section C of the permit application dated August 16, 
1995, as amended. 

5. Spilled or leaked waste, whether treated or untreated, and accumulated precipitation 
must be managed in accordance with 40 CFR 264.175(b)(5). 

6. Containers must be managed according to $264.173. 

7. Incompatible wastes and materials must be managed according to $264.177. 

C. Conmlated Solelv to Treamnt bv Onen Detou 

1. The Permittee is allowed to treat by open detonation a Net Explosive Weight (NEW) 
of hazardous waste not to exceed one hundred fifty (150) pounds per calendar day. 
The wastes to be treated are limited to explosives and detonating energetics as 
described in Section C, Appendix C-2 of the permit application dated August 16,1995, 
as amended. 

2. All treatment shall be performed within the Open Detonation Treatment Area as 
depicted in Figures D-7 through D-10, and in the manner described in Section D-2 of 
the permit application dated August 16, 1995, as amended. 

3. For each treatment event, the effectiveness of treatment must be determined as soon 
as practicable (but no later than twenty-four hours after treatment) in accordance 
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with the procedures described in Section C of the permit application dated August 16, 
1995, as amended. 

4. Prior to any treatment event the Open Detonation Treatment Area must be cleared 
of all solid objects, including stones, metallic debris, or other potential projectiles, 
equal to or greater than 5.56 millimeters (0.223 inch) diameter or 3.63 grams (56 
grains) mass as follows: 

a. For the soil surface, a two-feet radius around the charge, or twice the radius of 
the expected crater, whichever is greater. 

b. For the subsurface, a volume no less than the volume of the expected crater. 

5. Spilled or leaked waste, whether treated or untreated, and accumulated precipitation 
must be managed in accordance with 40 CFR 264.175(b)(5). 

6. Containers must be managed according to $264.173. 

7. Incompatible wastes and materials must be managed according to $264.177. 

1. The Permittee shall install, operate and maintain a system for the detection of release 
of any hazardous constituent &om the treatment of hazardous waste at the Explosive 
Ordnance Disposal Unit. The monitoring system shall be designed so as to detect 
releases to surface soil, subsurface soil, and groundwater. 

2. Compliance Schedule. The Permittee shall, within one hundred eighty (180) days of 
the effective date of this Permit, submit for EPD approval a monitoring plan for 
detection of releases described in IV.D.l. above. The monitoring plan must comply 
with 40 CFR $§264.95,264.97, and 264.98. The plan shall at a minimum include the 
following: 

:: 
Design of the detection monitoring system 
Sampling and analysis plan 

C. Sampling schedule 
d. Surface and subsurface soil sampling points 

F 
Groundwater monitoring well locations and construction specifications 
Provisions for establishing background concentrations in each medium 

fz* Proposed inspection schedule and provisions for inspection log 
h. Implementation schedule 

3. Upon approval of the Director, the Permittee shall implement the detection 
monitoring system according to the design and schedule in the approved plan. 

4. If the detection monitoring system identifies a release to groundwater, the Permittee 
will prepare a plan for a compliance monitoring system conforming to the 
requirements of 40 CFR 264.99. 
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SECTIONV. CO&RECTIVE ACTION FOR R&E&E& FROM SOLID Wm 

For the purposes of this permit, the need to conduct corrective action shall be determined 
for any releases into the environment of hazardous waste, hazardous waste constituents, 
or hazardous constituents, including releases beyond the Permittee’s property boundary. 
Corrective action is required for any releases of hazardous waste, hazardous waste 
constituents, or hazardous constituents regardless of whether or not the releases were 
from a solid waste management unit. 

A. &&&i&y 

1. The determination of the need for and subsequent implementation of Corrective 
Action is required by 40 CFR 264.101(a) and 512-B-66 of the Georgia Hazardous 
Waste Management Act for releases from all Solid Waste Management Units 
(SWMUs) and Areas of Concern (AOCs) contained within the facility property 
boundaries and, as required by 312-8-66 of the Georgia Hazardous Waste 
Management Act and 40 CFR 264.101(c), for releases extending beyond the facility 
property boundaries. 

2. The conditions of this Section apply to the following SWMUs as identified in the 
RCRA Facility kkessment (RFA) dated June 9, 1993, and in Appendix K-l of the 
permit application dated August 16, 1995, and any additional SWMUs or AOCs 
discovered by any other means: 

SWMU 1: 
SW-MU 2: 
SWMU 3: 
SWMU 4: 
swMu 5: 
SWMU 6: 

SWMU 7: 

Area adjacent to the boat paint kitchen at Refit #2 
Outside building 5117 at the go-day storage area 
(NEESA Site 11) Old Camden County Landfill 
(NEESA Site 5) Army Reserve Disposal Area, Towhee Trail 
(NEESA Site 2) Fire Fighting Pit 
(NEESA Site 16) Army Reserve Disposal Area near Old Sewage 
Lagoon 3990 
Paint mix and storage building inside the Hull Cleaning Support Shop 
Building 5073 

B. Notification Newlv Identified SWMUs or AOCs 

1. The Permittee shall notify the Director in writing, within fifteen (15) calendar days 
of the discovery of any additional SWMUs or AOCs discovered under Section V.A. 
Notification shall include, at a minimum, the location of the SWMU or AOC and all 
available information pertaining to the nature of the release (e.g., media affected, 
hazardous constituents released, magnitude of release, etc.). The permit shall be 
modified in accordance with 40 CFR Part 270 to incorporate the newly discovered 
SWMUs or AOCs. 

2. The Permittee shall prepare a SWMU Assessment Report @AR) for each additional 
SWMU or AOC discovered subsequent to issuance of this permit which is known or 
suspected to have releases to the environment. The SAR shall be submitted within 
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sixty (60) days of discovery of a new SWMU or AOC. The report must also include, 
at a minimum, the following information for each SWMU or AOC: 

a. Type of unit 
b. Location of the unit on a topographic map of appropriate scale 
C. General dimensions and capacities (including available plans or drawings) 
d. Function of the unit 

;* 
Dates that the unit was operated 
Description of the wastes that were placed in the unit 

g * Description of any known releases or spills (to include groundwater data, soil 
analyses, sediment, air and/or surface-water data) 

3. Based on the contents of the SAR, the Director shall determine the need for further 
investigations at the SWMUs or AOCs covered in the SAR. Ifthe Director determines 
that such investigations are needed, the Permittee shall be notified to prepare an RF1 
workplan, as outlined in Section V.D., for such investigations. 

C . 
. 

Notifim Newly Riscove Prevlomed SWMUs 
AOCs 

1. The Permittee shall notify the Director in writing of any newly discovered release(s) 
at SWMUs or AOCs previously identified in Section VA & V.B, discovered during the 
course of groundwater monitoring, field investigations, environmental audits, or other 
means, within fifteen (15) calendar days of discovery. 

2. The Director will determine whether the Permittee shall perform further 
investigation of such newly discovered releases. If required by the Director, the 
Permittee shall prepare a workplan for a RCRA Facility Investigation (RFI). The RF1 
workplan shall conform to the requirements outlined in Section V.D.2. 

D. 
. . . . 

RQ$A F&.&v Invw (RFD 

1. The Permittee shall complete and submit an RF1 Workplan for: 

a. SWMUs or AOCs discovered subsequent to issuance of this permit which are 
known or suspected to have releases to the environment. This workplan shall 
be submitted not later than one hundred eighty (180) days a&er EPD notification 
as per Section V.B.3. 

b. SWMUs and AOCs identified in Section V.A requiring investigation. This 
workplan shall be submitted within one hundred eighty (180) days of the 
effective date of this permit. 

2. The RF1 Workplan, required by Section V.D.l. shall include, but is not limited to, a 
schedule of implementation and report submittal; a description of the specific actions 
necessary to determine the nature and extent of contamination; potential migration 
pathways for releases (e.g., air, land, surface water, and groundwater); actual or 
potential receptors and applicable background concentrations. The Permittee must 
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provide s&Kent justification that migration through a potential pathway is unlikely 
before it can be excluded from the Workplan. Such exclusions are subject to the 
approval of the Director. 

3. Upon approval by the Director of the RF1 Workplan required by Section V.D. l., the 
Permittee shall conduct the RF1 in accordance with the schedule contained therein. 

4. RFI 

a. The Permittee shall complete and submit the RF1 Report(s) in accordance with 
the schedule contained in the RF1 Workplan required by Section V.D.l. The 
Reports shall provide a summary of all activities undertaken during the RFI(s) 
to implement the approved Workplan. The Report shall provide a complete 
description of the nature and extent of contamination identified during the 
RFI(s) including sources, migration pathways, actual or potential receptors and 
applicable background concentrations. The RF1 Report shall address all releases 
which extend beyond the facility property boundary unless the Permittee 
demonstrates to the Director’s satisfaction that, despite the Permittee’s best 
efforts, the Permittee was unable to obtain permission to undertake actions 
required by the Workplans. 

b. If the time required to conduct the RF1 is greater than one hundred eighty (180) 
calendar days, the Permittee may be required to provide the Director with 
semiannual RF1 Progress Reports (six-calendar-month intervals) beginning one 
hundred eighty (180) calendar days from the initiation of the RF1 as specified in 
the approved RF1 Workplan. The Progress Reports shall, at a minimum, contain 
the following information: 

i. A description of the portion of the RF1 completed 
ii. Summaries of findings 
iii. Summaries of any deviations from the approved RF1 Workplan during the 

reporting period 
iv. Summaries of all contacts with local community public interest groups or 

State government regarding RF1 investigations 
V. Summaries of any problems or potential problems encountered during the 

reporting period 
vi. Actions taken to rectify problems 
vii. Changes in relevant personnel 
viii. Projected work for the next reporting period 

5. The Director shall review the final RF1 Report required by Section V.D.4., and upon 
determination that each Report is complete, shall notify the Permittee of the need for 
further investigative actions and/or the need for Corrective Action as required under 
40 CFR 264.101(a), 40 CFR 264.101(c), and $12-8-71(b) of the Georgia Hazardous 
Waste Management Act. 
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. 
E. wive Action (Cm 

1. Upon written notification by the Director that Corrective Action is needed, the 
Permittee shall submit a Corrective Action Plan in accordance with a schedule to be 
determined by the Director. The Corrective Action Plan must include a description 
of the remedial actions to be taken at each SWMU and/or AOC, media and/or 
structure clean-up values, a schedule of implementation and completion, and a cost 
estimate for completion of Corrective Action as required by 40 CFR 264.101(b). 

2. Upon approval by the Director of any Corrective Action Plan required by Section 
V.E.l., the Permittee shall implement any required Corrective Action in accordance 
with the schedule in the approved CAP. 

3. If the Director or the Permittee at any time determine that any SWMU and/or AOC 
investigation, Corrective Action Plan or Interim Measure required under Sections 
V.D., V.E. or V.F. no longer satisfy the requirements of 40 CFR 9264.101 or this 
permit for prior or continuing releases from SWMUs or AOCs, the Permittee must 
submit an amended plan or report to the Director within sixty (60) days of such 
determination. 

4. If the Permittee is required to develop a Corrective Action Plan under Section V.E., 
the Permittee shall apply for a permit modification pursuant to 40 CFR 270.42 to 
incorporate the approved CAP into the permit. 

1. wement for Interim 

The Permittee shall conduct Interim Measures (IM) for any SWMU or AOC, either 
upon notification by the Director that IM are necessary or if the Permittee wishes to 
implement IM in order to stabilize a release. 

a. The IM Workplan shall be submitted within thirty (30) calendar days of such 
notification and shall include the elements listed in Section V.F.2.b. Such 
Interim Measures may be conducted concurrently with investigations required 
under the terms of this permit. 

b. The IM Workplan shall be consistent with and integrated into any long-term 
Corrective Action at the facility. The IM Workplan shah include: the Interim 
Measures objectives, procedures for implementation (including any designs, 
plans, or specifications), and schedules for implementation. 

C. The IM Workplan must be approved by the Director, in writing, prior to 
implementation. The Director shall specify the start date of the IM in the letter 
approving the IM Workplan. 
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3. 7 

a. The Permittee shall implement the Interim Measures in accordance with the 
schedule contained in the approved IM Workplan. 

b. The Permittee shall give notice to the Director, for approval, at least fifteen (15) 
days prior to any planned changes, reductions or additions to the IM Workplan. 

C. Final approval of Corrective Action required by 40 CFR 264.101 which is 
achieved through Interim Measures shall be in accordance with 40 CFR 270.41. 

4. IM 

a. Within ninety (90) days of completion of Interim Measures, the Permittee shall 
complete and submit to the Director an Interim Measures Report. The Report 
shall provide, but is not limited to, the following information: 

i. A description of Interim Measures implemented 
ii. A summary of all data or other information obtained during implementation 

of Interim Measures 
iii. A summary of the effectiveness of the Interim Measures in achieving the 

objective of containing, removing and/or treating Contamination resulting 
fiorn a Release from a SWMU or AOC in order to protect human health and 
the environment 

iv. A summary of all problems encountered during the Interim Measures 
implementation, and the solutions to those problems 

V. Copies of all relevant laboratory/monitoring data 

b. If the time required for completion of Interim Measures is greater than one year, 
the Permittee shall provide the Director with Progress Reports at intervals 
specified in the approved N Workplan. The Progress Reports shall contain the 
following information at a minimum: 

i. A description of the portion of the Interim Measures completed 
ii. Summaries of any deviations from the IM Workplan during the reporting 

period 
iii. Summaries of any problems or potential problems encountered during the 

reporting period and the solutions to those problems 
iv. Rejected work for the next reporting period 
V. Copies of laboratory/monitoring data 

1. All Workplans and schedules shall be subject to approval by the Director prior to 
implementation. Upon approval, the Permittee shall implement all Workplans and 
schedules as written, or as specified by the Director. 



Permit Number HW-014(S & T)-2 
Naval Submarine Base, Rings Bay, Georgia 
Page 20 of 20 

2. In the event of the Director’s disapproval (in whole or in part) of any document 
required by this Section of the permit, the Director shall specify any deficiencies in 
writing. 

3. All Workplans and Reports shall be submitted in accordance with the approved 
schedule. Extensions of the due date for submittals may be granted by the Director 
based on the Permittee’s demonstration that sufficient justification for the extension 
exists. 

4. The Permittee shall enter all monitoring, testing and analytical data obtained 
pursuant to the conditions of this permit into the operating record, as required by 
40 CFR 264.73(b)(6). 

5. The Permittee shall have all workplans and reports, which involve installation of 
groundwater monitoring wells or systems and/or the interpretation of data gathered 
from those wells or systems, prepared and certified by a Qualified Groundwater 
Scientist. 

6. All raw data, such as laboratory reports, drilling logs, bench-scale or pilot-scale data, 
and any other supporting information gathered or generated during activities 
undertaken pursuant to this Section shall be maintained at the facility during the 
term of this permit, including any reissued permits. 

7. The Permittee shall ensure that all plans, reports, notifications, and other 
submissions to the Director required in this Section are signed and certified in 
accordance with 40 CFR 270.11. 
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PUBLIC NOTICE 
NOTICE OF PUBLIC HEARING 

The Environmental Protection Division (EPD) of the Georgia Department of Natural 
Resources, under the authority of the Georgia Hazardous Waste Management Act, O.C.G.A. 
Section 12-B-60, et seq., as amended, announces its intent to issue a modified Hazardous Waste 
Facility Permit, to be numbered IIW-014(S & T)(2) to the Naval Submarine Base, Rings Bay, 
Georgia 31547, ID Number GA4170090001. 

The Naval Submarine Base, Rings Bay generates large quantities of hazardous wastes 
from its various maintenance activities. The facility also treats waste misfired or damaged 
munitions by open burning and open detonation. On September 29, 1989, the EPD issued 
Hazardous Waste Facility Permit No. HW-014(S)(2) to Subase for the storage of 68,200 gallons 
of hazardous waste in a permitted storage area. This permit included provisions for corrective 
action for prior and continuing releases (that is, historical contamination) from the facility. The 
facility in August 1995 submitted a revised application, requesting a reduction in its permitted 
capacity, changes to its corrective action provisions and including a complete application for 
treatment of munitions by open burning and open detonation. The first two requests were 
approved in September 1995. The application for open burning and open detonation of 
munitions, and a new request for treatment in drums of low-level mixed radioactive hazardous 
waste, are the subject of the current permitting action. The EPD has decided that the permit 
application is complete, and that the requested permit should be issued. 

A draft permit, prepared in accordance with the provisions of the Georgia Rules for 
Hazardous Waste Management, Chapter 391-3-11, contains the conditions Subase must follow 
to continue its treatment and storage of hazardous wastes, and for investigating and cleaning 
up past, present, and future contamination. The draft permit does not allow any disposal of 
hazardous wastes at the site. 

Before making a final decision to issue the permit, Section 391-3-ll-.Ol (40 CFR 
$124.10) of the Rules requires EPD to provide an opportunity for public comment. Accordingly, 
a public comment period extends Tom August 7,1996 to September 27,1996. During the public 
comment period, a copy of the draft permit and supporting documents will be available for 
public review at: 

Georgia Environmental Protection Division 
Hazardous Waste Management Program 
205 Butler Street, S.E., Suite 1154 
Atlanta, Georgia 30334 
Monday - Friday 8:00 a.m. to 4:30 p.m. 
(404) 656-2833 

St. Marys Public Library 
101 Herb Bauer Dr. 
St. Marys, Georgia 31549 
Call library for hours 
(912) 882-4800 

The EPD invites comments to be made in writing during the public comment period. 
A public hearing will be held on Thursday, September 26, 1996 at 6:00 p.m. at the meeting 
room of the St. Marys Public Library. The public hearing will provide a forum for receipt of oral 
and written comments. 

All comments received in the Hazardous Waste Branch office by the close of business 
on September 27, 1996 will be considered when the final decision to issue or deny the permit 



renewal is made. The applicant and persons who submit written comments will be notified of 
the final decision by the Director of EPD. EPD will announce any substantial changes in the 
final outcome by public notice. 

All comments should be addressed to: 

Mr. Jim Ussery, Program Manager 
Hazardous Waste Management Branch 
Georgia Environmental Protection Division 
205 Butler Street, S.E., Suite 1154 
Atlanta, Georgia 30334 

For additional information please contact Billy Hendricks at (404) 656-2833. 



FACT SHEET 
Naval Submarine Base - Kings Bay 

Kings Bay, Georgia 

A draft permit has been prepared to modify Hazardous Waste Facility Permit No. HW- 
014(S&T)-2, for the Naval Submarine Base, Kings Bay. This fact sheet has been 
prepared in accordance with Georgia’s Rules for Hazardous Waste Management, 
Section 391-3-11-.11(5)(h) in order to advise the public of the principal facts and the 
significant legal, methodological and policy questions considered in preparing the drank 
permit. 

I. PERMIT PROCESS 

The purpose of the permitting process is to afford the Environmental Protection 
Division (EPD), interested citizens and other governmental agencies the opportunity 
to evaluate the ability of the Naval Submarine Base, Rings Bay, (the “Permittee”) to 
comply with the applicable hazardous waste management requirements promulgated 
under Georgia Hazardous Waste Management Act. The permit conditions are set forth 
in one concise document which describes all the applicable requirements with which 
the Permittee must comply for the permit’s duration. 

II. PROCEDURES FOR REACHING A FINAL DECISION 

The hazardous waste permit for the Naval Submarine Base will be administered by 
EPD. EPD has rules which require a permit to be issued for all facilities which treat, 
store, or dispose of hazardous waste. 

The State of Georgia received final authorization for the 1984 amendments to the 
Resource Conservation and Recovery Act (RCRA), as amended, on September 18,1986. 
Therefore, upon issuance, this permit will constitute a full RCRA permit as required 
by the Georgia Hazardous Waste Management Act and RCRA. 

Georgia’s Rules for Hazardous Waste Management, Section 391-3-ll-.Ol (40 CFR 
124.10), require that the public be given a forty-fix 45) day comment period for each 
draft permit prepared. The comment period will begin on the day of publication of the 
public notice in a major local newspaper of general circulation. Any person interested 
in commenting on the draft permit amendment must do so within the forty-five (45) 
day comment period. All comments should be submitted in writing to EPD at 205 
Butler Street, SE, Suite 1154, Atlanta, Georgia 30334, Attention: Jim Ussery, 
Hazardous Waste Management Branch. 

When the Director of EPD makes his final decision, notice will be given to the 
applicant and each person who has submitted written comments or requested notice 
of the final permit issuance decision. The permit is effective immediately upon 
issuance, but may be appealed for a period of thirty (30) days asker the date of issuance. 



Contact person for the Naval Submarine Base DraR Hazardous Waste Facility Permit 
issuance is: 

Billy Hendricks 
Hazardous Waste Management Branch 
Georgia Environmental Protection Division 
205 Butler Street, SE, Suite 1162 
Atlanta, Georgia 30334 
(404) 656-2833. 

III. FACILITY DESCRIPTION 

The Naval Submarine Base, Rings Bay, Georgia, or “Subase,” is the home port for the 
U.S. Navy’s Fleet Ballistic Missile submarines in the Atlantic theater of operation. 
These are said to be Trident submarines because of the missiles they carry, the Trident 
D-5, but are more properly known as Ohio-class submarines. Maintenance and refit of 
these submarines, and contract maintenance for naval surface ships and attack 
submarines, is undertaken here. The submarine force has recently expanded to 
comprise nine of these Ohio-class ships. 

Subase is the permit holder; the permit allows storage in containers of 59,840 gallons 
of hazardous waste, and corrective action for solid waste management units (SWMUs). 
The base also has interim status for one Subpart X unit, an open burning/open 
detonation unit operated by the Subase’s explosive ordnance disposal, or EOD, 
operation. The permitted storage unit is operated by Johnson Controls, the Base 
Operating Systems, or BOS, contractor. 

Hazardous waste activities at the base include generation of waste paint, paint chips, 
and other paint related materials from the maintenance of interior and exterior 
surfaces of submarines; maintenance of ships’ systems; and maintenance of base 
operations. The majority of these wastes are generated by the Trident Refit Facility, 
which is tasked with the majority of the maintenance work done aboard Subase. Other 
operations at Subase which generate wastes incll:Ae the Strategic Weapons Facility, 
Atlantic or SWFLANT, which has the responsibility for maintaining the Trident 
ballistic missiles, their warheads, and associated systems; the Trident Training 
Facility, which has the responsibility for training ships’ crews; and Subase itself, which 
maintains all of the land side assets of the naval operation here. Group Ten and 
Squadron Twenty, which are the command structure for the ships themselves, generate 
only minor amounts of waste. 

The facility first submitted a RCRA Part B application in April 1984 and was issued 
EPA Identification number GA4170090001. They were granted Hazardous Waste 
Facility Permit Number HW-014(S) in 1984, for storage of a variety of hazardous waste 
in containers. This Permit was revoked and reissued September 29, 1989, 



incorporating a new storage building and other improvements. 

Because of the variety of process operations at the Naval Sub Base, the universe of 
hazardous wastes generated is quite broad. Its Part A Application includes most D and 
F waste codes, and about 100 U and P waste codes. Most of this is waste paint and 
paint-related materials, oils and fuels intrinsically hazardous or being handled as 
hazardous, and corrosive wastes such as batteries.The current permit does not allow 
the disposal of any additional hazardous wastes at the facility. 

Iv. PERMIT ORGANIZATION 

The permit is divided into six sections. A cover sheet first sets forth the basic, legal 
authority for issuing the permit. Section I specifies the standard conditions which are 
applicable to all hazardous waste management facilities. Section II addresses storage 
of hazardous waste in containers. Section III addresses treatment in containers of low- 
level radioactive mixed waste from the Trident Refit Facility. Section IV addresses 
treatment by open burning and open detonation of waste munitions. Section V 
addresses corrective action for releases fkom solid waste management units and other 
releases. 
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391-3-n-. 01 General Provisions. Amended. 

(1) Purpose-The purpose of these rules is to establish policies, 
procedures, requirements, and standards to implement the Georgia 
Hazardous Waste Management Act, O.C.G.A. 5 12-8-60, et seq. (1992 
and Cum. Supp. 1995). These rules are promulgated for the purpose 
of protecting and enhancing the quality of Georgia's environment 
and protecting the public health, safety and well-being of its 
citizens. 

(2) Any reference in these rules to standards, procedures, and 
requirements of Title 40 of the Code of Federal Regulations (40 
C.F.R.) Parts 260-268 and Part 279 or 40 C.F.R. Parts 124 or 270 
shall constitute the full adoption by reference of the Part, 
Subpart, and Paragraph so referenced including any notes and 
appendices as may be associated, unless otherwise stated. 
Provided, however, nothing in 40 C.F.R. Parts 260-268 and Part 279 
or 40 C.F.R. Parts 124 or 270, as pertains to permits for 
Underground Injection Control Program (U.I.C.) under the Safe 
Drinking Water Act, the Dredge or Fill Program under § 404 of the 
Clean Water Act, National Pollution Discharge Elimination System 
(NPDES) under Clean Water Act or Prevention of Significant 
Deterioration Program (PSD) under the Clean Air Act is adopted or 
included by reference herein. 

(a) When used in any such provisions as may be adopted from 40 
C.F.R. Parts 260-268 and Part 279, and Parts 124 and 270: United 
States, except in reference to regulations on international 
shipments, shall mean the State of Georgia; Environmental 
Protection Agency, except in reference to regulations on 
international shipments, shall mean Environmental Protection 
Division; and Regional Administrator, except in reference to 
regulations on international shipments, shall mean Director of the 
Environmental Protection Division. Unless specifically indicated 
otherwise, any reference to implementation by, submissions to, or 
inspections, investigations or enforcement to or by the 
Environmental Protection Agency in such regulations as may be 
adopted by reference by these rules shall be construed to mean the 
Georgia Environmental Protection Division, unless such 
interpretation would be inconsistent with the intent of the Georgia 
Hazardous Waste Management Act. 

(b) Any reference to 40 C.F.R. Parts 124 or 270 in any provisions 
adopted by reference from 40 C.F.R. Parts 260-268 and Part 279 
shall be construed to refer to the permitting provisions contained 
in § 391-3-ll-. 11 of these rules, and references to EPA forms or 
reports, except in reference to regulations on international 
shipments, shall mean EPD forms and reports as may be provided by 
the Director. 

(cl 40 C.F.R. Part 260.3 (1994) is hereby incorporated by 
reference. 
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(3) As of July 10, 1992, any facility which failed to qualify for 
federal interim status for any waste code promulgated pursuant to 
HSWA or who lost interim status for failing to certify under HSWA 
for any newly promulgated waste code, is also denied interim status 
under State law. 

Authority O.C.G.A. § 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-U-.02 Definitions. Amended. 

(1) 40 C.F.R. §§ 260.10-260.11 (1994), as amended by 60 Fed. Reg. 
3,095 (Jan. 13, 1995), 60 Fed. Reg. 17,004 (April 4, 1995), and 60 
Fed. Reg. 25,540 (May 11, 1995), are hereby incorporated by 
reference. 

(2) Differences between State and Federal Definitions: When the 
same word is defined both in the Georgia Hazardous Waste Management 
Act and in 40 C.F.R. §§ 260.10, 268.2, and 270.2 (1994), as adopted 
by reference above, and the definitions are not identical, the 
definitions as given in the Georgia Hazardous Waste Management Act 
shall be applied unless such application would render these rules 
inconsistent with Federal Hazardous Waste rules 

Authority O.C.G.A. § 12-8-60, et seq. (1992 and 

391-3-ll-.03 Confidentiality of Information. 

and regulations. 

cum. supp. 1995). 

Amended. 

(1) Any records, reports, or information obtained from any person 
by the Director under these rules shall be available to the public 
for inspection and copying at the expense of the person requesting 
copies, except that upon a showing satisfactory to the Director by 
any person that any records, reports, or information or any 
particular part thereof, to which the Director has access under 
these rules would, if made public, divulge information entitled to 
protection or confidentiality under law, the Director shall 
consider such information or any particular portion thereof 
confidential in accordance with the purposes of the law under which 
confidentiality or protection is claimed, except that such records, 
reports, documents, or information may be disclosed to officers, 
employees or authorized representatives of the United States 
government concerned with carrying out the terms of the Federal 
Act, or when required by any court in any proceedings under the 
Federal Act or under the Georgia Hazardous Waste Management Act. 

(2) Any claim of confidentiality filed pursuant to this section 
must be asserted at the time of initial submission of the record, 
report, or information in question, or it shall be deemed waived. 

(3) Any claim of confidentiality filed pursuant to this section 
must be accompanied by a statement of the legal basis supporting 

2 



the claim of confidentiality. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995), 
and O.C.G.A. § 50-18-70, et seq (1994 and Supp. 1995). 

391-3-ll-.04 Notif ication of Hazardous Waste Activities. 
Amended. 

(1) Every hazardous waste generator, transporter, and owner or 
operator of a hazardous waste storage, treatment, or disposal 
facility shall notify the Division of such activities on forms 
provided by the Director. 

(2) Any person who, on the effective date of these rules or 
effective date of any subsequent revisions of these rules, is 
generating or transporting hazardous waste or who owns or operates 
a hazardous waste storage, treatment, or disposal facility must 
notify the Division of such activities within 90 days after these 
rules or revisions to these rules become effective, unless such 
notification has previously been provided to the Regional 
Administrator of the Environmental Protection Agency in accordance 
with 5 3010 of the Federal Act. 

(3) Any person who, on the effective date of these rules or 
effective date of any subsequent revisions to these rules, is not 
generating hazardous waste and who subsequently begins to generate 
hazardous waste must, within 30 days after commencing such 
generation, notify the Division of such generation in accordance 
with subsection (1) above. 

Authority O.C.G.A. § 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-. 05 Financial Responsibility. Amended. 

(1) 40 C.F.R. Part 264, Subpart H (1994), and Part 265, Subpart 
H (1994), are hereby incorporated by reference. 

(2) The Director shall require proof of adequate financial 
responsibility to insure any corrective action required as a 
condition of a permit issued pursuant to these rules. 

(3) Methods other than those provided for in subsection (1) above 
may be used to insure financial responsibility if the owner or 
operator can show that an equivalent degree of protection can be 
provided concerning human health and the environment. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 
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391-3-ll--06 Variances. Amended. 

A variance shall be granted only if it is consistent with the 
requirements of the Georgia Hazardous Waste Management Act, as 
amended, and these rules and consistent with the Federal Act and 
regulations promulgated thereunder. The Director will evaluate the 
application for a variance and issue a draft notice tentatively 
granting or denying the application. Notification of this 
tentative decision will be provided by newspaper advertisement and 
radio broadcast in the locality where the applicant is located. 
The Director will accept comment on the tentative decision for 
thirty (30) days, and may also hold a public hearing upon request 
or at his discretion. The Director will issue a final decision 
after receipt of comments and after the hearing, if any. 

Authority O.C.G.A. § 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.07 Identification and Listing of Hazardous Waste. 
Amended. 

(1) 40 C.F.R. Part 261 (1994), as amended by 59 Fed. Reg. 38,545 
(July 28, 1994j, 59 Fed. Reg. 48,041 (Sept. 19, 1994), 60 Fed. Reg. 
7,848 (Feb. 9, 1995j, 60 Fed. Reg. 19,165 (April 17, 1995j, 60 Fed. 
Reg. 25,540 (May 11, 1995), 60 Fed. Reg. 25,620 (May 12, 1995), and 
60 Fed. Reg. 33, 913 (June 29, 1995), is hereby incorporated by 
reference. 

(2) 40 C.F.R. Part 260, Subpart C (199.4), as amended by 59 Fed. 
Reg. 48,041 (Sept. 19, 1994), is hereby incorporated by reference. 

(3) The Director shall provide public notice of any petition to 
delist a waste and shall provide an opportunity for public comment 
thereon. Such public notice shall be paid for by the person 
requesting the delisting. 

Authority O.C.G.A. § 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.08 Standards Applicable to Generators of Hazardous 
Waste. Amended. 

(1) 40 C.F.R. Part 262 (1994j, as amended by 60 Fed. Reg. 25,540 
(May 11, 1995j, is hereby incorporated by reference. 

(2) Hazardous Waste Manifests shall be on forms as designated by 
the Director and shall be completed as required by the instructions 
supplied. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 
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391-3-ll-.09 Standards Applicable to Transporters of Hazardous 
Waste. Amended. 

40 C.F.R. Part 263 (1994) is hereby incorporated by reference. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.lO Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage and Disposal Facilities. Amended. 

(1) 40 C.F.R. Part 265, Subparts A-G, Subparts I-R, Subpart W, 
Subpart AA, Subpart BB, and Subpart DD (1994), as amended by 59 
Fed. Reg. 48,041 (Sept. 19, 1994), and 60 Fed. Reg. 25,540 (May 11, 
1995), is hereby incorporated by reference. 

(2) 40 C.F.R. Part 264, Subparts A-G, Subparts I-O, Subpart 
Subpart W, Subpart X, Subpart AA, Subpart BB, and Subpart 
(1994) I as amended by 59 Fed. Reg. 48,041 (Sept. 19, 1994), and 
Fed. Reg. 25,540 (May 11, 1995), is hereby incorporated 
reference. 

St 
DD 
60 
by 

(3) 40 C.F.R. Part 266 (1994), as amended by 59 Fed. Reg. 38,545 
(July 28, 1994), 59 Fed. Reg. 43,499 (Aug. 24, 1994), 59 Fed. Reg. 
48,041 (Sept. 19, 1994), 60 Fed. Reg. 25,540 (May 11, 1995) and 60 
Fed. Reg. 33,913 (June 29, 19951, is hereby incorporated by 
reference. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.ll Hazardous Waste Facility Permits. Amended. 

(1) Permits Required: No person shall and it shall be unlawful 
and a violation of the Georgia Hazardous Waste Management Act to 
construct, install, operate or substantially alter a hazardous 
waste facility without first obtaining and possessing a hazardous 
waste facility permit from the Director. 

(a) Scope of the RCRA Permit Requirement: 40 C.F.R. 5 270.1(c) 
(1994), as amended by 60 Fed. Reg. 25,540 (May 11, 1995), is hereby 
incorporated by reference. 

(b) 40 CFR § 124.1(a) (1994) is hereby incorporated by reference. 

(2) Interim Status: Any person who owns or operates a facility 
required to have a permit under subsection (1) above, which 
facility was in existence on November 19, 1980, or is in existence 
on the effective date of statutory or regulatory changes pursuant 
to the Georgia Hazardous Waste Management Act that render the 
facility subject to the requirement to have a permit pursuant to 

5 



subsection (1) above, shall be accorded interim status, which means 
that such person shall be treated as having been issued a permit 
until such time as final administrative disposition of the person's 
application has been made, if and to the extent the person: 

(a) Has notified the Director of the existence of such facility 
as required pursuant to Rule 391-3-ll-.04; 

(b) Has filed 
these rules; 

an application for a permit as required pursuant to 

(c) Furnishes to the Director information reasonably required or 
requested for processing such application; 

(d) Does not treat, store, 
specified in the permit 

or dispose of hazardous waste not 
application, 

specified in the permit application, 
nor employ processes not 

nor exceed the design capacity 
specified in the permit application; and 

(e) Complies with all standards 
facilities set forth in these rules. 

applicable to interim status 

(3) Application for Permit: An application for a Hazardous Waste 
Facility Permit shall be submitted in such manner and on such forms 
as the Director may prescribe. 

(a) Application shall be complete and accurate and accompanied by 
required plans, data, specifications , engineering reports, design 
and other information as the Director deems necessary to make a 
determination of compliance with the Act, 
requirements and these rules. 

applicable standards and 
An application for a permit shall 

include a demonstration of financial responsibility including but 
not limited to guarantees, 
bonds, or any combination of 

liability insurance, the posting of 

bonds, 
guarantees, liability insurance 

in accordance with O.C.G.A. § 12-8-68 (1992) and 5 391-311y1 
. 05 of these rules. Applications for permits will be reviewed 
together with such other information as may be necessary to 
ascertain the effect upon the environment and the health of humans. 

(b) . Permit Application and Updating Permit Applications for Existing and New Hazardous Waste Management Facilities: 40 C.F.R 
§ 124.3 (1994) and 40 C.F.R. 5 270.10 (1994), as amended by 60 Fed: 
Reg. 33,913 (June 29, 1995), are hereby incorporated by reference. 

(c) Signatories to Permit Applications and Reports: 
270.11 (1994) is hereby incorporated by reference. 40 C.F.R. 5 

(d) Confidentiality of Information: 
is hereby incorporated by reference. 

40 C.F.R. § 270.12(b) (1994) 

(e) Interim Status: 40 C.F.R. §§ 270.70-270.73 (1994) are hereby 
incorporated by reference. 
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(f) Contents of Part A: 40 C.F.R. § 270.13 (1994) is hereby 
incorporated by reference. 

(g) Contents of Part B: 40 C.F.R. 5s 270.14-270.27 (1994) are 
hereby incorporated by reference. 

(4) Upon the first receipt of an application for a Hazardous 
Waste Facility Permit, the Director, within fifteen (15) days, 
shall provide to the government of the county in which the facility 
is located or proposed to be located, to each city government 
located wholly or partially within that county, and to the 

government of each county and city having territorial boundaries 
within two miles of the hazardous waste facility or proposed 
hazardous waste facility a written notice indicating that an 
application has been received and describing the hazardous waste 
activities the applicant proposes to conduct. Within a 30 day 
period after first receipt of such application, the direCtor shall 
also publish in at least one local newspaper of general circulation 
in the county a public notice that an application for a hazardous 
waste facility permit has been received. A public hearing shall be 
held if such is requested in writing within thirty (30) days after 
publication of notification and is requested by twenty-five (25) or 
more persons who claim to be affected by the pending permit 
application, -by a governmental subdivision, or by an association 
having no fewer than twenty-five (25) members. If requested, the 
public hearing shall be conducted at the county seat of the county 
in which the hazardous waste facility is proposed to be located. 
At least forty-five (45) days prior to the date of the public 
hearing, the Director shall provide written notice to the various 
local governmental subdivisions and other interested parties in the 
locality in which the proposed facility may be located that a 
public hearing has been requested, which written notice shall also 
include the date, time, location and purpose of the public hearing. 
The date, time, location and purpose of such public hearing shall 
be advertised in the legal organ of the county in which the 
facility is proposed at least forty-five (45) days in advance of 
the date set for the hearing. Such public hearings shall be held 
for the purpose of receiving comments and suggestions concerning 
the location and requirements for the operation of a hazardous 
waste facility. The Director shall consider fully all written and 
oral submissions regarding the proposed facility and the pending 
application. 

(a) Public Notice of Permit Actions and Public Comment Period: 40 
C.F.R. § 124.10 (1994) is hereby incorporated by reference. 

(b) Public Comments and Request for Public Hearings: 40 C.F.R. 
5 124.11 (1994) is hereby incorporated by reference. 

(c) Public Hearings: 40 C.F.R. 5 124.12(a) (1994) is hereby 
incorporated by reference. 
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(d) Obligation to Raise Issues During Public Comment: 40 C.F.R. 
§ 124.13 (1994) is hereby incorporated by reference. 

(e) Reopening of the Public Comment Period: 40 C.F.R. § 124.14 
(1994) is hereby incorporated by reference. 

(f) Issuance and Effective Date of Permit: 40 C.F.R. 5 124.15 
(1994) is hereby incorporated by reference. 

(g) Response to Comments: 40 C.F.R. 5 124.17(a) and (c) (1994) is 
hereby incorporated by reference. 

(h) The owner or operator of any hazardous waste treatment, 
storage or disposal facility shall pay any costs or expenses 
associated with public notices or notifications required by these 
rules including, but not limited to, public notices or 
notifications relating to permitting and closure activities. 

(5) Issuance of Permit: A permit shall be issued to an applicant 
on evidence satisfactory to the Director of compliance with the 
provisions of the Act, any applicable standards or requirements and 
these rules. 

(a) Any permit shall contain such terms and conditions, including 
conditions requiring corrective action beyond the facility 
boundary, as are deemed necessary by the Director to protect the 
environment and the health of humans, and the Director may require 
such testing and construction supervision as he deems necessary to 
protect the environment and the health of humans. Any permit 
issued subsequent to November 8, 1984, shall contain conditions 
requiring corrective action for any releases into the environment 
of hazardous waste 
seeking a permit, 

or hazardous constituents at the facility 

at such facility. 
regardless of the time at which waste was placed 

(b) Conditions Applicable to all Permits: 40 C.F.R. § 270.30 
(1994) is hereby incorporated by reference. 

(c) Establishing Permit Conditions: 40 C.F.R. § 270.32 (1994) is 
hereby incorporated by reference. 

(d) Schedules of Compliance: 
incorporated by reference. 

40 C-F-R. § 270.33 (1994) is hereby 

(e) Requirements for Recording and Reporting of Monitoring 
Results: 40 C.F.R. 
reference. 

5 270.31 (1994) is hereby incorporated by 

(f) Effect of a Permit: 40 C.F.R. 
incorporated by reference. 

§ 270.4 (1994) is hereby 
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(g) Draft Permits: 40 C.F.R. 5 124.6 (a), (d) and (e) (1994) is 
hereby incorporated by reference. 

(h) Fact Sheet: 40 C.F.R. §§ 124.7 and 124.8 (1994) are hereby 
incorporated by reference. 

(i) Deadlines for Issuance: In the case of all hazardous waste 
facilities in existence on November 8, 1984, the Director must make 
a decision to issue or deny a permit by the following dates: 

1. By November 8, 1988, for all land disposal facilities; 

2. By November 8, 1989, for all incinerators; and 

3. By November 8, 1992, for all other hazardous waste facilities. 

(6) Denial of Permit: In the event of denial of a permit 
application, the Director shall send written notice of such action 
to the applicant and shall set forth in such notice the reason for 
the action. The denial of any permit by the Director shall become 
final unless a petition for hearing in accordance with O.C.G.A. 5 
12-8-73 (1992) is filed. 

(a) 40 C.F.R. § 124.6 (b) (1994) is hereby incorporated by 
reference. 

(b) 40 C.F.R. 5 270.29 (1994) is hereby incorporated by 
reference. 

(7) Amendment, Modification, Revocation or Suspension of Permit: 

(a) The Director may amend, modify, suspend or revoke any permit 
issued for cause, including but not limited to, the following: 

1. violation of any condition or provision of such permit or 
failure to comply with any final order of the Director; 

2. failure to comply with the Act or these rules; 

3. obtaining a permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

4. when the permitted facility poses a threat to the environment 
or the health of humans. 

(b) In the event of amendment, modification, suspension or 
revocation of any permit, the Director shall serve written notice 
of such action on the permit holder and shall set forth in such 
notice the reason for such action. 



(c) Modification, Revocation, Reissuance, or Termination of 
Permits: 40 C.FlR. §§ 270.41, 270.43 and 124.5 (1994) are hereby 
incorporated by reference. 

(d) Permit Modification at the Request of Permittee: 40 C.F.R. 
5 270.42, and 5 124.5 (1994) are hereby incorporated by reference. 

(8) Transfer of Permits: Permits are not transferable from one 
person to-another or from one site or facility to another unless 
such transfer is approved by the Director. 

(a) 40 C.F.R. § 270.40 (1994) is hereby incorporated by 
reference. 

(9) Duration of Permit: A permit shall be effective for a fixed 
term not to exceed 10 years. 

(a) Each permit for a land disposal facility shall be reviewed by 
the Director five years after the date of permit issuance or 
reissuance and shall be modified as necessary to assure that the 
facility continues to comply with the currently applicable 
requirements of these rules. 

(10) Special Forms of Permits: 40 C.F.R. §§ 270.60 - 270.63, 
270.65, and 270.66 (1994) are hereby incorporated by reference. 

(11) Noncompliance and Program Reporting by the Director: 40 
C.F.R. § 270.5 (1994) is hereby incorporated by reference. 

(12) Definitions Applicable to RCRA Permits: Definitions of 
words or terms applicable to RCRA permits as defined in 40 C.F.R. 
§ 270.2 (1994), as amended by 60 Fed. Reg. 33,913 (June 29, 1995), 
are hereby incorporated by reference. 

(13) References: 40 C.F.R. § 270.6 and 270.66 (1994) are hereby 
incorporated by reference. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.12 Inspection and Investigation. Amended. 

(1) The Director or his authorized representative, upon 
presentation of his credentials, shall have a right to enter upon, 
to or through premises of persons subject to this Act, or premises 
whereon a violation of the Act or rules and regulations is 
reasonably believed to be occurring or is reasonably believed to be 
about to occur, to investigate, take samples, copy all records 
relating to hazardous wastes, and inspect for compliance with the 
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requirements imposed under the Act or the rules and regulations or 
to determine whether such a violation or threatened violation 
exists, in accordance with the following purposes: 

(a) for the purpose of determining whether any person subject to 
the requirements of the Act is in compliance with these rules; 

(b) for the purpose of investigating conditions relating to 
hazardous waste management or hazardous waste management practices 
where the Director is in possession of information sufficient to 
form a reasonable belief that a violation of the Act or these rules 
is occurring or is about to occur; or 

(c) for the purpose of determining whether there has been a 
violation of any of the provisions of the Act, or these rules, or 
any permit or order issued pursuant to the Act and these rules. 

(2) In the event any person does not consent to an inspection or 
investigation, the Director or his authorized representative may 
seek to obtain a warrant authorizing the inspection or 
investigation pursuant to O.C.G.A. 5 12-2-2(d) (1992 and Cum. Supp. 
1995). 

(3) Each such inspection or investigation shall be commenced and 
completed with reasonable promptness. If the Director or his 
authorized representatives obtain any samples prior to leaving the 
premises, he or they shall give to the owner, operator, or agent in 
charge a receipt describing the sample obtained and, if requested, 
a portion of each sample equal in volume or weight to the portion 
retained. If any analysis is made of such samples, a copy of the 
results of such analysis shall be furnished promptly to the owner, 
operator, or agent in charge. 

(4) This Section of these rules shall be construed so as to be 
consistent with 5 3007(a) of the Federal-Act, 42 U.S.C. 5 6927(a) 
(1988). 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.13 Enforcement. &ended. 

The administration and enforcement of these rules and regulations 
shall be in accordance with the Georgia Hazardous Waste Management 
Act, O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995) 
O.C.G.A. § 12-2-1, et seq. (1992 and Cum. Supp. 1995); and the 
Georgia Administrative Procedure Act, O.C.G.A. 5 50-13-1, et seq. 
(1994). 

Authority O.C.G.A. 512-8-60, et seq. (1992 and Cum. Supp. 1995). 
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391-3-ll-.14 public Participation. Amended. 

Interested persons may participate in the enforcement of the 
Georgia Hazardous Waste Management Act and these rules pursuant to 
the applicable provisions of the Georgia Hazardous Waste Management 
Act, O.C.G.A. § 12-8-60, et seq. (1992 and Cum. Supp. 1995); 
O.C.G.A. § 12-2-1, et seq. (1992 and Cum. Supp. 1995); the Georgia 
Administrative Procedure Act, O.C.G.A. 5 50-13-1, et seq. (1994); 
the Georgia Civil Practice Act, O.C.G.A. § 9-11-1, et seq. (1993, 
and Cum. Supp. 1995); or any other applicable provision of Georgia 
law. 

Authority O.C.G.A. f, 12-8-60, et seq. (1992 and cum. Supp. 1995). 

391-3-ll-.15 Availability of Information. Amended. 

(1) The Director shall make disclosure of records to the public 
within three working days of receipt of a request for disclosure, 
if and to the extent the requester: 

(a) has filed a request in writing with the Director at 1252 
Floyd Towers East, 205 Butler Street, S.E., Atlanta, Georgia 30334; 

(b) has requested records which are subject to the Georsia Open 
Records Act, -0.C.G.A. § 50-18-70, et seq, 
and 

(c) has requested records that are not 
pursuant to state law, O.C.G.A. § 50-18-70, 
1995), and O.C.G.A. § 12-8-78(a) (1992). 

(1994 and Suppr 1995); 

exempt from disclosure 
et seq. (1994 and Supp. 

(2) No fee shall be charged for record inspection. Reasonable 
fees for copying records may be charged in accordance with 
procedures developed by the Director. 

(3) If a request to inspect or copy records is denied, the 
Director shall furnish to the requester in writing the basis for 
the denial and a statement of the judicial remedies available to 
seek to obtain the requested records. 

Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.16 Land Disposal Restrictions. Amended. 

40 C.F.R. Part 268 (1994), 
24, 1994), 

as amended by 59 Fed. Reg. 43,499 (Aug. 
59 Fed. Reg. 47,980 (Sept. 19, 1994), 59 Fed. Reg. 

48,041 (Sept. 19, 1994), 60 Fed. Reg. 244 (Jan 3, 1995) and 60 Fed. 
Reg. 25,540 (May 11, 1995), is hereby incorporated by reference, 
except for 40 CFR 268.5, 268.6, 268.42(b), and 268.44, which will 
be implemented by the U.S. Environmental Protection Agency. 
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Authority O.C.G.A. 5 12-8-60, et seq. (1992 and Cum. Supp. 1995). 

391-3-ll--17 Recycled Used Oil Management Standards 

40 C.F.R. Part 279 (1994) is hereby incorporated by reference. 

Authority O.C.G:A. 8 12-8-60, et. seq. (1992 and Cum. Supp. 1995). 

391-3-ll-.18 Standards for Universal Waste Management 

40 C.F.R. Part 273 (1994) [60 Fed. Reg. 25,540 (May 11, 1995)], is 
hereby incorporated by reference. 

Authority O.C.G.A. 5 12-8-60, et. seq. (1992 and Cum. Supp. 1995). 
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12-8-60 CONSERVATION AND NATURAL RESOURCES 12-8-61. 

ARTICLE 3 

HAZARDOUS WASTE 

cross lderences. - Regulation of hazardous materials from public premises, 
transportation, storage, and disposal of 8 50-g-80 et seq. 
pesticides and pesticide containers, Editor% notes. - Ga. L. 1992, p. 2234, 
$ 2-7-106. Regulation of storage, han- 5 5 designated the existing provisions of 
dling, and transportation of gasoline, liq- Article 3, Code Sections 12-8-60 through 
uefied petroleum gases, anhydrous ammo- 12-8-83, as Part 1. 
nia. and other flammable or hazardous Law reviews. - For survey article on 
substances, § 25-2-16. General power of constitutional law, see 34 Mercer L. Rev. 
Department of Human Resources and 53 (1982). For survey article on environ- 
county boards of health to prevent envi- ment, natural resources, and land use, see 
ronmental conditions which, if permitted 34 Mercer L. Rev. 145 (1982). For article, 
to develop or continue, would endanger “The Resource Conservation and Recov- 
public health, Ch. 12, T. 31. Permits for my Act (RCRA) and the Georgia Solid 
disposal of radioactive waste, $ 31-13-7. Waste Management Act,” see 38 Mercer L. 
Regulation of transportation of radioactive Rev. 569 (1987). For article, “The installa- 
materials, liquefied natural gas, and poly- tion Resroration Programs (IRP): Geor- 
chlorinated biphenyl, Ch. 11, T. 46. Abate- gia’s Perspective,” see 38 Mercer L. Rev. 
ment and removal of asbestos and other 665 (1987). 

RESEARCH REFERENCES 

ALR. - Validity of local regulation of 
hazardous waste, 67 ALR4th 822. 

of state hazardous waste regulations, 86 
ALR4th 401. 

Validity, construction, and application 

PART 1 

HAZARDOUS WASTE MANAGEMENT 

Editor’s note. - Ga. L 1992, p. 2234, 
!l 5 designated the existing provisions of 

Article 3, Code Sections 12-8-60 through 
12-8-83, as Part I. 

12-8-60. Short title. 

This p-t shall be known as and may be cited as the “Georgia Hazard- 
ous Waste Management Act.” (Ga. L. 1979, p. 1127, $ I; Ga. L. 1992, p. 
2234, $ 5.) - 

The 1992 amendment, effective July 1, 
1992, substituted “part” for “article”. 

JUDICIAL 

Comxitutionality. - Secriori- 50- 13- IO 
did not authorize plaintiffs to obtain de- 
claratory judgment as to validity of rules 
enacted pursuant to the Hazardous Waste 
Management Act, where plaintiffs were 
contending that the Act and rules promul- 
gated thereunder were unconstitutional. 

Cited in South Carolina Ins. Co. V. 
Cody, 813 F. Supp. 1570 (M.D. Ga. 
1993). 

DECISIONS 

George v. Department of Natural Re- 
sources, 250 Ga. 491, 299 S.E.Pd 556 
(1983). 

Cited in Earth Mgt., Inc. v. Heard 
County. 248 Ga. 442, 283 S.E.2d 455 
(1981). 

izardous haste Management Act & Hazardous Site Response Act, 

including 1994 hendments, unofficial copy prepared by GA EPD 
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12-S-62 WAS 1 L MANA~LMEN A 

RESEARCH REFERENCES 

ALR. - Right to rxiaintain action based 9 6973) pertaining to imminent hazards 
on violation of 8 7003 .of Resource Con- from solid or hazardous waste, 105 ALR 
servation and Recovery Act (42 USCS Fed. 800. 

12-8-61. Legislative policy. 

It is declared to be the public policy of the State of Georgia, in further- 
ance of its responsibiiity to protect the public health, safety, and well- 
being of its citizens and to protect and enhance the quality of its environ- 
ment, to institute and maintain a comprehensive state-wide program for 
the management of hazardous wastes through the regulation of the 
generation, transportation, storage, treatment, and disposal of hazard- 
ous wastes. (Ga. L. 1979, p. 1127, 8 2; Ga. L. 1992, p. 2234, Q 5.) 

The 1994 amendment, effective July 1, 
1992, near the end of the section, inserted 
“transportation,“. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. Jur. 2d, Adminis- 61A Am. Jur. 2d. Pollution Control. § 247 
trative Law, 99 69-84,123.25 Am. Jur. 2d, et seq. 
Drains and Drainage Districts, §I 2, 3. C.J.S. - 28 C.J.S., Drains, $5 2-4. 

12-8-62. Defmitions. 

As used in this part, the term: 

(1) “Board” means the Board of Natural Resources of the State of 
Georgia. 

(2) “Designated hazardous waste” means any solid waste identified 
as such in regulations promulgated by the board. The board may 
identify as “designated hazardous waste” any solid waste which the 
board concludes is capable of posing a substantial present or potential 
hazard to human health or the environment when improperly treated, 
stored; transported, or disposed of or otherwise managed, based on 
the factors set forth in regulations promulgated by the administrator 
of the United States Environmental Protection Agency pursuant to the 
federal act which are codified as 40 C.F.R. Section 261.1 l(a)(3), in 
force and effect on February 1, 1991, if such solid waste contains any 
substance which is listed on any one or more of the following lists: 

(A) List of Hazardous Constituents, codified as 40 C.F.R. Part 
26 1, Appendix VIII, in force and effect on February 1, 199 1; 

(B) Ground-water Monitoring List, codified as 40 C.F.R. Part 
264, Appendix IX, in force and effect on February 1, 199 1; 

(C) List of Hazardous Substances and ReportabIe Quantities, cod- 
ified as 40 C.F.R. Table 302.4, and all appendices thereto, in force 
and effect on February 1, 199 1; 

(D) List of Regulated Pesticides, codified as 40 C.F.R. Part 180, in 
force and effect on Februarv 1, 199 1; 

GA Hazardous Waste Management Act & Hazardous Site Responke Act, 

including 1994 Amendments, unofficial copy prepared by GA EPD 
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12-8-62 CONSERVATION AND NATURAL RESOURCES 12-S-62 

(E) List of Extremely Hazardous Substances and Their Thresh- 
old Planning Quantities, codified as 40 C.F.R. Part 355, Appendix 
A, in force and effect on February 1, 1991; or 

(F) List of Chemicals and Chemical Categories, codified as 40 
C.F.R. Part 372.65 in force and effect on February 1. 1991. 

(3) “Director” means the director of the Environmental Protection 
Division of the Department of Natural Resources. 

(4) “Disposal” means the discharge, deposit, injection, dumping, 
spilling, leaking, or placing of any solid waste or hazardous waste into 
or on any land or water so that such solid waste or hazardous waste or 
any constituent thereof may enter the environment or be emitted into 
the air or discharged into any waters, including ground waters. 

(5) “Division” means the Environmental Protection Division of the 
Department of Natural Resources. 

(6) “Federal act” means the federal Solid Waste Disposal Act, as 
amended, particularly by the Resource Conservation and Recovery 
Act of 1976 (Public Law 94-580, 42 USC. Section 6901, et seq.), as 
amended, particularly by but not limited to the Used Oil Recycling -4ct 
of 1980 (Public Law 96463), the Solid Waste Disposal Act Amend- 
ments of 1980 (Public Law 96482), the Comprehensive Environmen- 
tal Response, Compensation, and Liability Act of 1980 (Public Law 
96-5 lo), the Hazardous and Solid Waste Amendments of 1984 (Public 
Law 9%616), and the Superfund Amendments and Reauthorization 
Act of 1986 (Public Law 99-499), as amended. 

(7) “Final disposition” means the location, time, and method by 
which hazardous waste loses its identity or enters the environment, 
including, but not limited to, disposal, disposal site closure and post 
closure, resource recovery, and treatment. 

(8) “Guarantor” means any person, other than the owner or opera- 
tor, who provides evidence of financial responsibility for an owner or 
operator pursuant to this article. 

(9) “Hazardous constituent” means any substance listed as a hazard- 
ous constituent in regulations promulgated by the administrator of the 
United States Environmental Protection Agency pursuant to the fed- 
eral act which are in force and effect on February 1, 199 1, codified as 
Appendix VIII to 40 C.F.R. Part 261 - Identification and Listing of 
Hazardous Waste. 

(10) “Hazardous waste” means any solid waste which has been de- 
fined as a hazardous waste in regulations promulgated by the adminis- 
trator of the United States Environmental Protection Agency pursuant 
to the federal act which are in force and effect on February 1, 199 1, 
codified as 40 C.F.R. Section 261.3 and any designated hazardous 
waste. 

(11) “Hazardous waste facility” means any property or facility that is 
intended or used for storage. treatment, or disposal of hazardous 
waste. 

:azardous Waste Management Act & Hazardous Site Response Act, 
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12-8-62 WASTE MANAGEMENT 12-8-62 

(12) “Hazardous waste generation” means the act or process of pro- 
ducing hazardous waste. 

(13) “Hazardous waste management” means the systematic recogni- 
tion and control of hazardous wastes from generation to final disposi- 
tion or disposal, including, but not limited to, identification, container- 
ization, labeling, storage, coIlection, source separation, transfer, trans- 
portation, processing, treatment, facility closure, post closure, perpet- 
ual care, resource recovery, and disposal. 

(14) “Land disposal” means any placement of hazardous waste in a 
landfill, surface impoundment, waste pile, injection well, land treat- 
ment facility, salt dome formation, salt bed formation, or under- 
ground mine or cave. 

(15) “Large quantity generator” means a hazardous waste generator 
who generates 2.2 pounds or more of acute hazardous waste or 2,200 
pounds or more of hazardous waste in one month, as defined in the 
Rules for Hazardous Waste Management, Chapter 391-3- 1 I, of the 
Board of Natural Resources. 

(16) “Manifest” means a form or document used for identifying the 
quantity and composition, and the origin, routing and destination, of 
hazardous waste during its transportation from the point of genera- 
tion, through any intermediate points, to the point of disposal, treat- 
ment, or storage. 

(17) “Organization” means a legal entity, other than a government 
agency or authority, established or organized for any purpose, and 
such term includes a corporation, company, association, firm, partner- 
ship, joint stock company, foundation, institution, trust, society, union, 
or any other association of persons. 

(18) “Person” means an individual, trust, firm, joint stock company, 
corporation (including a government corporation), partnership, asso- 
ciation, municipality, commission. or political subdivision, or any 
agency, board, department, or bureau of this state or of any other 
state or of the federal government. 

(19) “Serious bodily injury” means a bodily injury which involves a 
substantial risk of death, unconsciousness, extreme physical pain. pro- 
tracted and obvious disfigurement, or protracted loss or impairment 
of the function of a bodily member, organ, or mental faculty. 

(20) “Solid waste” means solid waste as defined by regulations pro- 
mulgated by the administrator of the United States Environmental 
Protection Agency pursuant to the federal act which are in force and 
effect on February 1, I99 1, codified as 40 C.F.R. Sections 261.1, 
261.2(a)-(d), and 261.4(a). 

(2 1) “Storage” means the containment or holding of hazardous 
waste. either on a temporary basis or for a period of years, in such a 
manner as not to constitute disposal of such hazardous waste. 

GA Hazardous Waste Management Act % Hazardous Site Response Act, 
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12-8-62 CONSERVATION AND NATURAL+ RESOURCES 12-8-62 

(22) “Transport” means the movement of hazardous waste from the 
point of generation to any point of final disposition, storage, or dis- 
posal, including any intermediate point. 

(23) “Treatment” means any method, technique, or process, includ- 
ing neutralization, designed to change the physical, chemical, or bio- 
logical character or composition of any hazardous waste so as to neu- 
tralize,such waste or so as to render such waste nonhazardous, safe for 
transport, amenable for recovery, amenable for storage, or reduced in 
volume. Such term includes any activity or processing designed to 
change the physical form or chemical composition of hazardous waste 
so as to render it nonhazardous. 

(24) “Waste reduction” means a practice, other than dewatering, 
dilution, or evaporation, by an environmental waste generator, includ- 
ing changes in production technology, materials, processes, operations 
or procedures or use of in-process, in-line, or closed loop recycling 
according to standard engineering practices, that reduces the environ- 
mental and health hazards associated with waste without diluting or 
concentrating the waste before release, handling, storage, transport, 
treatment, or disposal of the waste. The term does not include a prac- 
tice applied to environmental waste after it is generated and exits a 
production or commercial operation. Waste reduction shall not in any 
way be inferred to promote, include, or require: 

(A) Waste burr&g in industrial furnaces, boilers, or cement kilns; 

(B) Transfer of an environmental waste from one environmental 
medium to another environmental medium (otherwise known as 
waste shifting); 

(C) Conversion of a potential waste into another form for use in a 
production process or operation without serving any substantial 
productive function; 

(D) Off-site waste recycling; or 

(E) Any other method of end-of-pipe management of environ- 
mental wastes. (Ga. L. 1979, p. 1127, 5 4; Ga. L. 1985, p. 266, $4 I, 
2; Ga. L. 1986, p. 10. § 12; Ga. L. 1986, p. 761, §§ 1, 2; Ga. L. 1987, 
p. 3, 9 12; Ga. L. 1988, p. 727, 0 1; Ga. L. 1990, p. 1427, § 1; Ga. L. 
1991, p. 456, 0 1; Ga. L. 1992, p. 2234, 9 5.) 

The 1990 amendment, effective July I, pendices thereto,” following ‘Table 
1990, added paragraphs (10.2) and (17). 302.4,” in present subparagraph (2)(C); 

The 1991 amen&.nent, effective April 9, substituted present subparagraph (2)(F) 
199 1, redesignated the paragraph designa- for former subparagraph (1.1)(F), which 
tions. SO that the designations consist of read as follows: “Proposed list of chemicals 
whole numbers and not numbers contain- and chemical categories. as set forth in 50 
ing decimal points; inserted “and ali ap- Fed. Reg. 21168-21179. June 4, 1987.“; 

GA Hazardous Waste Management Act 8 Hazardous Site Response Act, 
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12-8-63 WASTE MANAGEMENT 12-S-64 

and substituted “1991” for “1988” 
throughout present paragraphs (2) 
through (20). 

The 1992 amendment, effective July 1, 
1992, in the introductory paragraph, sub- 
stituted “part” for “attide”. 

Code Commission notes. - Pursuant to 
8 28-9-5, in 1990, a comma was inserted 
following “Chapter 39 l-3- 11” in para- 
graph (10.2). following “operations” in the 
first sentence of the introductory language 
in paragraph (17). and following “include” 

in the third sentence of the introductory 
language in paragraph (17). 

U.S. code. - The federal Solid Waste 
Disposal Act, referred LO in paragraph (6) 
of this Code section, was formerly codified 
at 42 U.S.C. $ 3251 et seq. The federal 
Solid Waste Disposal Act was amended, re- 
organized, and expanded by the federal 
Resource Conservation and Recovery Act 
of 1976, referred LO and cited in para- 
graph (6) of this Code section. 

12-S-63. Administration of article by division; enforcement of article 
by director. 

The division shall be the state agency to administer this article. The 
director shall be the official charged with the primary responsibility for 
the enforcement of this article. In exercising any authority or power 
granted by this article and in fulftlling his duties under this article, the 
director shall conform to and implement the policies outlined in this 
zticle. (Ga. L. 1979, p. 1127, 0 2; Ga. L. 1992, p. 2234, 0 5.) 

The 1992 amendment, effective July 1. 
1932, in the last sentence, substituted “un- 
der this articie” for “hereunder”. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. Jur. Ild, Adminis- C.J.S. - 73 C.J.S.. Public Administrative 
native Law. §§ 69-84, 123.25 Am. Jur. 2d, Law and Procedure, $§ 8 et seq., 49 et 
Drains and Drainage Districts, $$ 2, 3. seq., 100. 
61A Am. Jur. 2d, Pollution Control, 0 247 
et seq. 

12-8-64. Powers and duties of board as to hazardous waste. 

ALL- Vendor’s obligation to disclose nation from hazardous substances 0. 

to purchaser of land presence of contami- wastes, 12 ALX5t.h 630. 

In the performance of its duties, the board shall have and may exer- 
cise the power to: 

(1) Adopt, promulgate, modify, amend, and repeal rules and regu- 
lations to implement and enforce the provisions of this article as the 
board may deem necessary to provide for the control and manage- 
ment of hazardous waste to protect the environment and the health of 
humans. Such rules and regulations may be applicable to the state as a 
whole or may vary from area to area, as may be appropriate to facili- 
tate the accomplishment of the provisions, purposes, and policies of 
this article. The rules and regulations shall include, but shall not be 
limited to, the following: 

GA Hazardous Waste Management Act & Hazardous Site Response Act, 
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12-8-64 CONSERVATION AND NATURAL RESOURCES 12-8-64 

(A) Rules and regulations governing and controlling standards 
applicable to hazardous waste generators, hazardous waste trans- 
porters, and owners or operators of hazardous waste treatment, 
storage, or disposal facilities. These rules and regulations may in- 
clude measures to ensure that hazardous waste management prac- 
tices are regulated, governed, and controlled in the public interest. 
Such measures may include,. but shall not be limited to: 

(i) The establishment of record-keeping procedures; 

(ii) Requirements calling for the submission of reports to the 
director; and 

(iii) The establishment of monitoring practices; 

(B) Rules and regulations governing and controlling the treat- 
ment, storage, and disposal of hazardous waste; 

(C) Rules and regulations specifying the terms, provisions, and 
conditions under which the director shall issue, modify, amend, 
revoke, or deny permits pursuant to this article; 

(D) Rules and regulations governing and controlling hazardous 
waste management; 

(E) Rules and Legulations establishing procedures and require- 
ments for the reporting of the generation of hazardous wastes and 
governing and controlling the activities of hazardous waste genera- 
tors; 

(F) Rules and regulations establishing standards and procedures 
for the operation and maintenance of hazardous waste facilities: 

(G) Rules and regulations establishing the use of a manifest dur- 
ing the generation and handling of hazardous wastes: 

(H) Ruies and regulations establishing procedures to ensure pub- 
lic access to records and to ensure protection of trade secrets and 
confidential information, the disclosure of which to the director is 
required by this article or the rules and regulations adopted under 
this article; 

(I) Rules and regulations establishing procedures and require- 
ments for the use and disposition of hazardous waste or hazardous 
constituents; 

(J) Rules and regulations deleting certain solid wastes from the 
definition of hazardous waste: 

(K) Rules and regulations exempting from some or all regulation 
certain small quantities of hazardous waste; 
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(L) Rules and regulations exempting from some or all regulation 
certain hazardous wastes that are recyclable; and 

(M) Rules and regulations designating certain solid wastes as des- 
ignated hazardous wastes; and 

(2) Take all necessary steps to ensure the effective enforcement of 
this article. (Ca. L. 1979, p. 1127, 3 5; Ga. L. 1985, p, 266, 9 3; Ga. L. 
1988, p. 727, Q 2; Ga. L. 1992, p. 2234, § 5.) 

Editor’s notes. - Ga. L 1992, p. 2234, ulations of the State of Georgia Depart- 
8 5, effective July 1, 1992. reenacted this ment of Natural Resources, Ch. 391-3-11. 
Code section without change. 

Administrative rules and regulations. 
- Official Compilation of Rules and Reg- 

RESEARCH REFERENCES 

Am. JUT. 2d. - 1 Am. Jur. 2d. Adminis- C.J.S. - 73 C. J.S.. Public Administrative 
trative Law, 89 88, 92-137. Law and Procedure, 9 87 et seq. 

12-S-65. Powers and duties of director as to hazardous waste. 

(a) The director shall have and may exercise the following powers and 
duties: 

(1) To exercise general supervision over the administration and 
enforcement of rhis article and all rules and regulations, orders, or 
permits promulgated or issued hereunder; 

(2) To encourage, participate in, or conduct studies, reviews. inves- 
tigations, research, and demonstrations relating to hazardous waste 
management practices in this state as he deems advisable and neces- 
sary; 

(3) To issue all permits contemplated by this article, stipulating in 
each permit the conditions or limitations under which such permit is 
issued, and to deny, revoke, modify, or amend such permits; 

(4) To make investigations, analyses, and inspections to determine 
and ensure compliance with this article, the rules and regulations pro- 
mulgated hereunder, and any permits or orders which the director 
may issue; 

(5) To enter into such contracts as may be required or necessary to 
effectuate this article or the rules and regulations promulgated under 
this article; 

(6) To prepare, develop, amend, modify, submit, and enforce any 
comprehensive plan or program sufficient to comply with this article 
or the federal act, or both, for the control, regulation, and monitoring 
of hazardous waste management practices in this state; 
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(7) To develop and implement plans to achieve goals and objectives 
set by any comprehensive plan or program; 

(8) To conduct such public hearings as are required by this article 
or as he deems necessary for the proper administration of this article 
and to control and manage the conduct and procedure for such public 
hearings; 

(9) To advise, consult, cooperate, and contract on hazardous waste 
management matters with other agencies of this state, political subdivi- 
sions thereof, and other designated organizations or entities, and, with 
the approval of the Governor, to negotiate and enter into agreements 
with the governments of other states and the United States and their 
several agencies, subdivisions, or designated organizations or entities, 
provided that nothing in this article shall authorize the division to own 
or operate a hazardous waste storage, treatrnent, or disposal facility; 

(10) To collect and disseminate information and to provide for pub- 
lic notification in matters relating to hazardous waste management; 

(11) To issue, amend, modify, or revoke orders as may be necessary 
to ensure and enforce compliance with this article and all rules or 
regulations promulgated hereunder; 

(12) To institute, in the name of the division, proceedings of man- 
damus, injunction, or other proper administrative, civil, or criminal 
proceedings to enforce this article, the rules and regulations promul- 
gated hereunder, or any orders or permits issued hereunder; 

(13) To accept, receive, administer, or disburse grants from public 
or private sources for the purpose of the proper administration of this 
article or for the purpose of carrying out any of the duties, powers. or 
responsibilities hereunder; 

(14) To grant variances in accordance with this article and the rules 
and regulations promulgated hereunder, provided that such variances 
are not inconsistent with the federal act and rules or regulations pro- 
mulgated thereunder; 

(15) To encourage voluntary cooperation by persons and affected 
groups to achieve the purposes of this article; 

(16) To assure that the State of Georgia complies with the federal 
act and retains maximum control thereunder and receives all desired 
federal grants, aid, and other benefits; 

(17) To require any person who is generating, transporting, treat- 
ing, storing, or disposing of hazardous waste to notifv the division in 
writing, within a reasonable number of days which the director shall 
specify, of the location and general description of such activity and 
identifying the hazardous waste handled, and anv other information 
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which may be deemed relevant, under such conditions as the director 
may prescribe; 

(18) To maintain an inventory of hazardous wastes within the state, 
including such information as location, identity, quantity, method of 
storage, rate of accumulation, disposal practices, and any other infor- 
mation which the director may deem necessary to administer and 
enforce this article; 

(19) To exclude from regulation under this article the solid waste at 
any particular generating facility if it is determined that such solid 
waste does not pose a danger to human health or the environment; 

(20) To establish hazardous waste management standards for the 
state, provided that they are in all cases not less stringent than those 
standards provided by the federal act; 

(21) To take all necessary steps to ensure that the administration of 
this article is consistent with and equivalent to the provisions of the 
federal act and any standards, rules, or regulations promulgated 
thereunder toward the end that the State of Georgia shall have maxi- 
mum control over hazardous waste management practices in this state; 
and 

(22) To exercise all incidental powers necessary to carry out the 
purposes of this article. 

(b) The powers and duties described in subsection (a) of this Code 
section may be exercised and performed by the director through such 
duly authorized agents and employees as he deems necessary and 
proper. (Ga. L. 1979, p. 1127,O 6; Ga. L. 1988, p. 727, 3 3; Ga. L. 1992. 
p. 2234, 0 5.) 

Gross references. - Permirs for dis- $ 5, effective July 1, 1992, reenacted this 
pod of radioactive wastes, 9 31-13-7. Code section without change. 

Editor’s notes. - Ga. L 1992, p. 2234, 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. J,ur. 2d, Adminis- C.J.S. - 67 C.J.S., Officers and Public 
trative Law, $9 69-186. 63A Am. Jur. 2d, Emplovees, §Q 190-210. 73 C.J.S., Public 
Public Officers and Employees, 8 298 et Admi&racive Law and Procedure. § 49 

seq. et seq. 

12-S-65.1. Hazardous waste reduction plans; specific performance 
goals; biennial progress reports; rules and regulations. 

(a) By not later than March 1, 1992, large quantity hazardous waste 
generators shall develop hazardous waste reduction plans and submit 
such plans to the director. At a minimum, the plans shall include: 
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(1) A written policy articulating upper management and corporate 
support for the generator’s hazardous waste reduction plan and a 
commitment to implement plan goals; 

(2) The scope and objectives of the plan, including the evaluation of 
technologies, procedures, and personnel training programs to ensure 
unnecessary hazardous waste is not generated and specific goals for 
hazardous waste reduction, based on what is technically and economi- 
cally practical; .- 

(3) Internal analysis of hazardous waste streams, with periodic haz- 
ardous waste reduction assessments, to review individual processes or 
facilities and other activities where hazardous waste may be generated 
and identify opportunities to reduce or eliminate hazardous waste 
generation. Such assessments shall evaluate data on the types, amount, 
and hazardous constituents of hazardous waste generated, where and 
why that hazardous waste was generated within the production pro- 
cess or other operations, and potential hazardous waste reduction and 
recycling techniques applicable to those hazardous wastes; 

(4) Hazardous waste accounting systems that identify hazardous 
waste management costs and factor in liability, compliance, and over- 
sight costs to the extent technically and economically practical; 

(5) Employee awareness and training programs to involve em- 
ployees in hazardous waste reduction planning and implementation to 
the maximum extent ‘feasible; 

IS) Institutionalization of the plan to ensure an ongoing effort as 
demonstrated by incorporation of the plan into management practice 
and procedures: and 

(7) Implementation of technically and economically practical haz- 
ardous waste reduction options, including a plan for implementation. 

(b) As part of each hazardous waste reduction plan developed under 
subsection (a) of this Code section, each large quantity hazardous waste 
generator shah establish specific performance goals for the reduction of 
hazardous waste. Wherever technically and economically practical. the 
specific performance goals established under this subsection shall be 
expressed in numeric terms. If the establishment of numeric perfor- 
mance goals is not practical, the performance goals shall include a clearly 
stated list of objectives designed to lead to the establishment of numeric 
goals as soon as practical. Each large quantity hazardous waste generator 
shall explain the rationale for each performance goal. The rationale for 
a particular performance goal shall address any impediments to hazard- 
ous waste reduction, including but not limited to the following: 

(1) The availability of technically practical hazardous waste reduc- 
tion methods, including any antlcrpated changes in the future; 
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(2) Previously implemented reductions of hazardous waste; and 

(3) The economic practicability of available hazardous waste reduc- 
tion methods, including any anticipated changes in the future. 

(c) Examples of situations where hazardous waste reduction may not 
be economically practical as provided for in paragraph (3) of subsection 
(b) of this Code section include but are not limited to: 

(1) For valid reasons of priority, a particular company may choose 
first to address other more serious hazardous waste reduction con- 
cerns; 

(2) Necessary steps to reduce hazardous waste are likely to have 
significant adverse impacts on product quality; or 

(3) Legal or existing contractual obligations interfere with the nec- 
essary steps that would lead to hazardous waste reduction. 

(d) All large quantity hazardous waste generators shall complete bien- 
nially a hazardous waste reduction progress report. A biennial progress 
report shall: 

(1) Analyze and quantify progress made, if any, in hazardous waste 
reduction, relative to each performance goal established under subsec- 
tion (b) of this Code section; and 

(2) Set forth amendments to the hazardous waste reduction plan 
and explain the need for the amendments. 

(e) The board may adopt and promulgate such rules and regulations 
as may be necessary to further define and implement the provisions of 
this Code section and Code Section 12-8-65.2, provided such rules and 
regulations are supplemental to and not in conflict with this Code section 
and Code Section 12-8-65.2. (Code 1981, 0 12-8-65.1, enacted by Ga. L. 
1990, p. 1427, 0 2; Ga. L. 1992, p. 2234, § 5.) 

Effective date. - This Code section be- following “programs” in paragraph (5) of 
came effective July 1, 1990. subsection (a). 

Code Cornmission notes. - Pursuant to Editor’s notes. - Ga. L. 1992, p. 2234, 
§ 28-9-5, in 1990. “. Such” was substituted $ j, effective July 1, 1992, reenacted this 
for “; such” in the middle of paragraph (3) &de section without change. 

of subsection (a), and a comma was deieted 

12-B-65.2. Updating plans and reports; technical assistance; informa- 
tion avaiiable to public. 

(a) All large quantity hazardous waste generators shall complete and 
submit to the director a hazardous waste reduction plan on or before 
March 1, 1992. The plans shall be updated and progress reported on a 
biennial basis thereafter. The first updated biennial report shall be due 
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in 1994 and shall be submitted to the director as prescribed in rules or 
regulations adopted by the board. 

(b) Subject to available funding, the Georgia Institute of Technology 
shall provide technical assistance, if requested, to hazardous waste gener- 
ators in reducing the amount and toxicity of hazardous waste generated, 
in preparing hazardous waste reduction plans, and in preparing biennial 
progress reports. 

(c) The director shall maintain a copy of each hazardous waste reduc- 
tion plan and biennial progress report received. This information shall 
be available to the public at the director’s or the division’s office. (Code 
1981, 0 12-8-65.2, enacted by Ga. L. 1990, p. 1427, 8 2; Ga. L. 1992, p. 
2234, ii 5.) 

Effective date. - This code section be- 8 5, effective July 1. 1992, reenacted this 
came effective July I, 1990. Code section without change. 

Editor’s notes. - Ga. L 1992, p. 2234, 

12-8-65.3. Plans and reports by out-of-state generators storing, treat- 
ing, or disposing of hazardous waste in state. 

(a) For the purposes of this Code section, “out-of-state generator” 
means any large quantity hazardous waste generator generating hazard- 
ous waste at a location outside the State of Georgia. 

(b) As a condition of allowing any out-of-state generator to store, 
treat. or dispose of hazardous waste at a hazardous waste disposal facility 
1Qcated within the State of Georgia, such out-of-state generator shall 
prepare and submit to the director upon his request a hazardous waste 
reduction plan and biennial hazardous waste reduction progress reports 
in substantial compliance with the requirements of Code Sections 
12-8-65.1 and 12-8-65.2. 

(c) No hazardous waste disposal facility shall accept hazardous waste 
from an out-of-state generator unless the out-of-state generator presents 
to the owner or operator of the hazardous waste facility certification that 
the out-of-state generator is in compliance with the provisions of subsec- 
tion (b) of this Code section. Such certification shall be made under oath 
or affirmation of the person making such certification that the contents 
of such certification are true and shall be made by a corporate offtcer, 
partner, or owner of such generator. It shall be unlawful to make a false 
statement on such certification and the making of a false statement shall 
be punishable as an act of false swearing under Code Section 16-10-71. 

(d) The requirements of Code Sections 12-8-65.1 and 12-8-65.2 and 
of subsections (a), (b), and (c) of this Code section shall not apply to any 
hazardous waste generator which is a generator as a consequence of any 
remediation or cleanup programs conducted either voluntarily or 
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through legal actions under either the Resource Conservation and Re- 
covery Act of 1976 (Public Law 94580,42 U.S.C. Section 6901, et seq.), 
as amended, or the Comprehensive Environmental Response, Compen- 
sation, and Liability Act of 1980 (Public Law 96-510), as amended, and 
shall not apply to a commercial hazardous waste treatment, storage, or 
disposal facility upon certification to the director that because of the 
nature of its business operation or process such facility cannot meet the 
waste reduction requirement prescribed under Code Sections 12-8-65.1 
and 12-8-65.2 and subsections (a), (b), and (c) of this Code section. Such 
certification shall be made under oath or affirmation of the person mak- 
ing such certification that the contents of such certification are true and 
shall be made by a corporate officer, partner, or owner of such facility. It 
shall be unlawful to make a false statement on such certification and the 
making of such false statement shall be punishable as an act of false 
swearing under Code Section 16-10-71. (Code 1981, 3 12-8-65.3, en- 
acted by Ga. L. 1990, p. 1427, 3 2; Ga. L. 1992, p. 2234, 9 5.) 

Effective date. - This Code section be- 3 5, effective July 1, 1992, reenacted this 
came effective July 1, 1990. Code section without change. 

Editor’s notes. - Ga. L 1992. p. 2234. 

12-8-65.4. Duplication of prior reporting requirements not required. 

Nothing contained in Code Sections 12-8-65.1 through 12-8-65.3 or 
Code Section 12-8-66 shall require a duplication of reporting require- 
ments under this article as it existed prior to July 1, 1990. (Code 1981, 
3 12-8-65.4, enacted by Ga. L. 1990, p. 1427, 0 2; Ga. L. 1992, p. 2234, 
§ 5.) 

Effeetiie date. - Thii Code section be- 8 5, effective July 1, 1992, reenacted this 
came effective July 1, 1990. Code section without change. 

Editor’s notes. - Ga. L 1992, p. 2234, 

12-8-66. Permits for construction, installation, operation, or alteration 
of hazardous waste f&Sties. 

(a) No person shall, and it shall be unlawful and a violation of this part 
to, construct, install, operate, or substantially alter a hazardous waste 
facility without first obtaining and possessing a hazardous waste facility 
permit from the director. An application for a permit shall be submitted 
in such manner and on such forms as the director may prescribe. A 
permit shall be issued to an applicant on evidence, satisfactory to the 
director, of compliance with this part and any standards, requirements, 
or rules and regulations effective pursuant to this part. 

(b) The director may require that applications for such permits shall 
be accompanied by plans, data, specifications, engineering reports, de- 
signs, and such other information as the director deems necessary to 
make a determination of compliance with this part and the standards, 
requirements, or rules and regulations promulgated pursuant to this 
part. 
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(c) The director may amend, modify, suspend, or revoke any permit 
issued for cause, including, but not limited to, the following: 

(1) Violation of any condition or provision of such permit or failure 
to comply with any final order of the director; 

(2) Failure to comply with this part or any rules or regulations pro- 
mulgated pursuant to this part; 

(3) Obtaining a permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

(4) When the permitted activity poses a threat to the environment 
or to the health of humans. 

(d) An application for a permit shall include a demonstration of ft- 
nancial responsibility, including, but not limited to, guarantees, liability 
insurance, the posting of bonds, or any combination of guarantees, lia- 
bility insurance, or bonds in accordance with Code Section 12-8-68, 

which financial responsibility shall be related to the type and size of 
facility. 

(e) Permits issued under this Code section shall contain such terms 
and conditions, including conditions requiring corrective action beyond 
the facility boundary, as are deemed necessary by the director to protect 
the environment and the health of humans, and the director may re- 
quire such testing and construction supervision as said officer deems 
necessary to protect the environment and the health of humans. Any 
permit issued subsequent to November 8, 1984, shall contain conditions 
requiring corrective action for any releases into the environment of haz- 
ardous waste or hazardous constituents at the facility seeking a permit, 
regardless of the time at which waste was placed at such facility. 

(f) In the event of denial, amendment, modification, suspension, or 
revocation of a permit, the director shall send written notice of such 
action to the permit holder or applicant and shall set forth in such notice 
the reason for the action. 

(g) The issuance, denial, amendment, modification, suspension, or 
revocation of any permit by the director shall become final unless a 
petition for hearing in accordance with Code Section 12-8-73 is filed. 
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(h) Upon the first receipt of an application for a hazardous waste 
facility permit, the director, within 15 days, shall provide to the govem- 
ment of the county in which the facility is located or is proposed to be 
located, to each city government located wholly or partially within that 
county, and to the government of each county and city having territorial 
boundaries within two miles of the hazardous waste facility, or proposed 
hazardous waste facility a written notice indicating that an application 
has been received and describing the hazardous waste activities the ap- 
plicant proposes to conduct. Within a 30 day period after first receipt of 
such application, the director shall also publish in at least one local news- 
paper of general circulation in the county a public notice that an applica- 
tion for a hazardous waste facility permit has been received. A public 
hearing shall be held if such is requested in writing within 30 days after 
publication of notification and is requested by 25 or more persons who 
claim to be affected by the pending permit application, by a govemmen- 
tal subdivision, or by an association having not fewer than 25 members. 
if requested, the public hearing shall be conducted at the county seat of 
the county in which the hazardous waste facility is proposed to be lo- 
cated. At least 45 days prior to the date of the public hearing, the direc- 
tor shall provide written notice to the various local governmental subdi- 
visions and other interested parties in the locality in which the proposed 
facility may be located that a public hearing has been requested, which 
written notice shall also include the date, time, location, and purpose of 
the public hearing. The date, time, location, and purpose of such public 
hearing shall be advertised in the legal organ of the county in which the 
facility is proposed at least 45 days in advance of the date set for the 
hearing. Such public hearings shall be held for the purpose of receiving 
comments and suggestions concerning the location and requirements for 
the operation of a hazardous waste facility. The director shall consider 
fully all written and oral submissions regarding the proposed facility and 
the pending application. 

(i) Any person who owns or operates a facility required to have a 
permit under this Code section, which facility was in existence on No- 
vember 19, 1980, or is in existence on the effective date of any amend- 
ment to this part or any regulation promulgated pursuant to this part 
which renders the facility subject to the requirement to have a permit 
pursuant to this Code section shall be accorded interim status, which 
means that such person shall be treated as having been issued a permit 
until such time as final administrative disposition of the person’s applica- 
tion has been made, if and to the extent the person: 

(1) Has notified the director of the existence of such facility as 
required pursuant to paragraph (17) of subsection (a) of Code Section 
12-8-65; 

(2) Has fded an application for a permit as required pursuant to 
this Code section; 

(3) Furnishes to the director information reasonably required or 
requested for processing such application; 
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(4) Does not treat, store, or dispose of hazardous waste not specified 
in the permit application, nor employ processes not specified in the 
permit application, nor exceed the design capacity specified in the 
permit application; and 

(5) Complies with all standards applicable to interim status facilities 
as have been or may be promulgated by the board. 

(j) In the case of any land disposal facility which had interim status 
prior to November 8, 1984, interim status shall terminate on November 
8, 1985, unless the owner or operator of such facility: 

(1) Applies for a final determination regarding the issuance of a 
permit pursuant to this Code section for such facility prior to Novem- 
ber 8, 1985; and 

(2) Certifies that such facility is in compliance with all applicable 
ground-water monitoring and financial responsibility requirements. 

(k) In the case of any land disposal facility that has interim status due 
to any amendments to this part or any regulations promulgated pursu- 
ant to this part on or subsequent to November 8, 1984, which render the 
facility subject to the requirement to have a permit pursuant to this part, 
interim status shall terminate on the date 12 months after the date on 
which the facility first becomes subject to such permit requirement un- 
less the owner or operator of such facility: 

(1) Applies for a final determination regarding the issuance of a 
permit pursuant to this Code section for such facility before the date 
12 months after the date on which the facility first becomes subject to 
such permit requirement; and 

(2) Certifies that such facility is in compliance with all applicable 
ground-water monitoring and financial responsibility requirements. 

(1) In the case of any hazardous waste incinerator which had interim 
status prior to November 8, 1984, interim status shall terminate on No- 
vember 8, 1989, unless the owner or operator of such facility applies for 
a final determination regarding the issuance of a permit pursuant to this 
Code section for such facility prior to November 8, 1986. 

(m) In the case of all hazardous waste facilities which had interim 
status prior to November 8, 1984, other than land disposal facilities and 
incinerators, interim status shall terminate on November 8, 1992, unless 
the owner or operator of such facility applies for a final determination 
regarding the issuance of a permit pursuant to this Code section for such 
facility prior to November 8, 1988. 

(n) In the case of all hazardous waste facilities in existence on Novem- 
ber 8, 1984, the director must make a decision to issue or deny a permit 
pursuant to this Code section by the following dates: 

(1) By November 8, 1988, for all land disposal facilities; 

(2) By November 8, 1989, for all incinerators; and 

(3) By November 8, 1992, for all other hazardous waste facilities. 
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(0) The director shall not issue a permit allowing any owner or opera- 
tor of a cement kiln to bum hazardous waste as fuel until the U.S. 
Environmental Protection Agency has completed developing its strategy 
for hazardous waste reduction and combustion which may affect the 
burning of hazardous wastes in cement kilns. (Ga. L. 1979, p. 1127, § 8; 
Ga. L. 1982, p. 3, 0 12; Ga. L. 1985, p. 266, $9 4, 5; Ga. L. 1986, p. 10, 
§ 12; Ga. L. 1989, P. 240, § 1; Ga. L. 1990, P. 1427, § 3; Ga. L. 1992, P. 
2234, 0 5; Ga. L. -1993,. p. 500, 0 2; Gal -L. 1994, pi 483, 0 1.) - 

The 1990 amendment, effective July 1, 
1990, in subsection (h) substituted “to each 
city government located WhollyorparCally 
within that county, and to the government 
of each county and city having territorial 
boundaries within two miles of the haaard- 
ous waste facility or proposed hazardous 
waste facility,” for “and shall provide to 
each city government within that county,” 
in the first sentence and deleted “receipt 
or” preceding “publication” in the third 
sentence. 

The 1992 amendment, effective July 1, 
1992, in subsection (i), substituted “any 
amendment to this part or any regulation 
promulgated pursuant to this part which 
renders” for “statutory Or regulatory 

1993, throughout subsections (a), (b), and 
(c). substituted “part” for “article”; and, in 
subsection (b), substituted “the director” 
for “he”. 

The 1993 amendment, effective April 5, 

changes pursuant to this articie that ren- 
der” in the introductory language; in sub- 
section (k), substituted ‘amendments to 
this part or any regulations promulgated 
pursuant to this part” for “statutory or reg- 
ulatory changes pursuant to this article” 
near the beginning and substituted “part” 
for “article” near the middle of the intro- 
ductory language; and in subsection (m). 
inserted “which had interim status prior to 
November 8, 1984,” near the beginning. 

Code Commission notes. - Pursuant to 
$ 28-9-5, in 1990, the paragraph (I) desig- 
nation in subsection (h) was deleted and a 
comma was deleted preceding “a written 
notice” near the end of the first sentence 
in subsection (h). 

29, 1994, added subsection (0). 
The 1994 amendment, effective March 

JUDICIAL DECISIONS 

Financial-responsibility requirements 
under this article and the regulations 
adopted thereunder meet the constitu- 
tional due process standard of bearing a 
rational relation to a proper and constitu- 
tionally permuted legislative purpose. 
Georgia Dep’t of Natural Resources v. 
Union Timber Corp., 258 Ga. 873, 375 
S.E.Pd 856 (1989). 

The director is not obligated to establish 
financial-responsibility requirements for 
individual hazardous-waste facilities. In- 

deed, if the director is obligated at all, he is 
to exercise his discretion in a manner con- 
sistent with the federal act and such crite- 
ria as the board shall establish. Georgia 
Dep’t of Natural Resources v. Union Tim- 
ber Corp., 258 Ga. 873, 375 S.E.2d 856 
(1989). 

Cited in George Y. Department of Natu- 
ral Resources, 250 Ga. 491, 299 S.E.2d 556 
(1983); Board of Natural Resources v. 
Walker County, 200 Ga. App. 301, 407 
S.E.2d 436 (1991). 

RESEARCH REFERENCES 

Am. Jur. 2d. - 51 Am. Jur. 2d, Licenses 
and Permits, §§ 4, 5, 14, 45-62, 139. 

C.J.S. - 53 C.J.S., Licenses, § 5 et seq. 
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12-8-67 CONSERVATION AND NATURAL RESOURCES 12-8-68 

12-8-67. Hazardous waste in transit to be accompanied by manifest. 

No hazardous waste shall be transported across, within, or through 
this state unless it is accompanied by a manifest properly issued, com- 
pleted, and filled out in accordance with the rules and regulations pro- 
mulgated by the board. The manifest shah accompany all hazardous 
waste from the point of generation through handling, storage, treat- 
ment, and disposal. A copy of the manifest shall be transmitted to the 
director as often as is required by the rules and regulations adopted by 
the board pursuant to this article. (Ga. L. 1979, p. 1127, 3 9; Ga. L. 
1992, p. 2234, 0 5.) 

Editor’s notes. - Ga. L. 1992. p. 2234, 
§ 5, effective July 1, 1992, reenacted this 
Code section without change. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 15A Am. Jur. 2d, Com- C.J.S. - 39A C.J.S., Health and Envi- 
merce, $6 58, 84, 85. 39 Am. Jur. 2d, ronment, 9 5. 
Health, 0 1. 

12-8-68. Requirement of financial responsibility for persons operating 
or maintaining hazardous waste storage, treatment, or dis- 
posal facility; &ardous waste facility trust fund. 

(a) No haza r d ous waste storage, treatment, or disposal facility shah be 
operated or maintained by any person unless adequate financial respon- 
sibility, by bonding or other methods approved by the director, has been 
demonstrated to the director to ensure the sausfactory maintenance, 
operation, closure, and postclosure care of the facility, any corrective 
action which may be required as a condition of a permit, and payment of 
any liabilities to third. parties as set forth in the regulations adopted 
pursuant to this part. 

(b) The director may require the demonstration of financial responsi- 
bility prior to issuing a permit for any hazardous waste storage, treat- 
ment, or disposal facility to assure the availability of funds to meet suffi- 
ciently the requirements for proper closure, maintenance, or postclosure 
care of the facilitv and the hazardous waste contained therein, to assure 
any corrective action required as a condition of such a permit, and to 
guarantee payment of any liabilities to third parties as set forth in regula- 
tions adopted pursuant to this part. The director is authorized to estab- 
lish the financial responsibility requirements for permit applicants and 
classes of permit applicants, including the establishment of a range of 
monetary amounts. 

(c) The board may adopt rules and regulations pursuant to this article 
establishing the criteria for approval, time periods for coverage, and 
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12-8-68 WASTE MANAGEMENT 12-8-68 

other terms and conditions for the demonstration of financial responsi- 
bility required by this article and for the implementation of financial 
responsibility instruments. 

(d) If the director determines that a hazardous waste storage, treat- 
ment, or disposal facility has been abandoned, that the owner or opera- 
tor thereof has become insoivent, or that for any other reason there is a 
demonstrated inability of the owner or operator to maintain, operate, or 
close the facility, to carry out postclosure care of the facility, or to carry 
out corrective action required as a condition of a permit, to the satisfac- 
tion of the director, the director may implement the applicable financial 
responsibility instruments. The proceeds from any applicable financial 
responsibility instruments shall be deposited in a special account desig- 
nated as the hazardous waste facility trust fund. The director shall serve 
as trustee of any such hazardous waste facility trust fund and the funds 
deposited in any such fund shall be used only for closure, postclosure 
care, or corrective action required for the facility. The determination of 
whether there has been an abandonment, default, or other refusal or 
inability to perform and comply with closure, postclosure, or corrective 
action requirements shall be made by the director. 

(e) An order or other action of the director under this Code section 
shall become final unless a petition for hearing in accordance with Code 
Section 12-8-73 is filed. 

(r) In any case where the owner or operator is in bankruptcy, reorga- 
nization, or arrangement pursuant to the federal Bankruptcy Code or 
where, with reasonable diligence, jurisdiction in any state court or any 
federal court cannot be obtained over an owner or operator likely to be 
solvent at the time of judgment, anv claim arising from conduct for 
which evidence of financial responsibility must be provided under this 
Code section may be asserted directly against the guarantor providing 
such evidence of financial responsibility. In the case of any action pursu- 
ant to this subsection, such guarantor shall be entitled to invoke all rights 
and defenses which would have been available to the,owner or operator 
if any action had been brought against the owner or operator by the 
claimant and which will have been available to the guarantor if an action 
had been brought against the guarantor’ by the owner or operator. 

(g) The total liability of any guarantor shall be limited to the aggre- 
gate amount which the guarantor has provided as evidence of financial 
responsibility to the owner or operator under this part. Nothing in this 
subsection shall be construed to limit any other state or federal statutory 
contractual or common law liability of a guarantor to its owner or opera- 
tor including, but not limited to, the liability of such guarantor for bad 
faith either in negotiating or in failing to negotiate the settlement of any 
claim. Nothing in this subsection shall be construed to diminish the 
liability of any person under Section 107 or 111 of the federal Compre- 
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12-8-69 CONSERVATION AND NATURAL RESOURCES 12-B-69 

hensive Environmental Response, Compensation, and Liability Act of 
1980 or other, applicable law. (Ga. L. 1979, p. 1127, 8 10; Ga. L. 1985, 
p. 266, 0 6; Ga. L. 1986, p. 761, § 3; Ga. L. 1992, p. 2234, 0 5.) 

The 1992 amendment, effective July 1, 
1992, substituted “part” for “article” at the 
end of subsection (a) and at the end of the 
first sentence of subsections (b) and (g); _. 
deleted former subsection (e), relating to 
the hazardous waste trust fund; and redes- 
ignated former subsections (f) through (h) 
as present subsections (e) through (g). 

Code Commission notes. - Pursuant to 
8 28-9-5, in 1986, a comma was inserted 

following ‘Compensation” in the third sen- 
tence of subsection (h). 

U.S. Code. - The federal Bankruptcy 
Code, referred to in subsection (g), is codi- 
fied at II U.S.C. 8 1 et seq. The federal 
Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980. 
referred to in subsection (h), is codified 
throughout Tides 26, 42, and 49 U.S.C. 

JUDICIAL DECISIONS 

Constitutionality. - The fmancial-re- 
sponsibility requirements under this article 
and the regulations adopted thereunder 
meet the constitutional due process stan- 
dard of bearing a rational relation to a 
proper and constitutionally permitted leg- 
islative purpose. Georgia Dep’t of Natural 
Resources v. Union Timber Corp., 258 Ga. 
873, 375 S.E.Pd 856 (1989). 

Director not obligated to establish re- 
quirements for individual ficilities. - 

The director is not obligated to establish 
financial-responsibility requirements for 
individual hazardous-waste facilities. In- 
deed, if the director is obligated at all, he is 
to exercise his discretion in a manner con- 
sistent with the federal act and such crite- 
ria as the board shall establish. Georgia 
Dep’t of Natural Resources v. Union Tim- 
ber Corp., 258 Ga. 873, 375 S.E.Pd 856 
(1989). 

OPINIONS OF THE ATTORNEY GENERAL 

Third party’s action on corporate guar treatment, storage and disposal facilities 
antee for subsidiary’s liabiiity. - A par- would be fully valid and enforceable b\ 
ent corporation’s guarantee for its subsid- third parties who have sustained injury or 
iarv’s liability for sudden and nonsudden damage caused by such occurrences. 1986 
accidental occurrences at hazardous waste Op. Att’y Gen. No. 86-35. 

RESEARCH REFERENCES 

Am.Jur. 2d. - 51 Am. Jur. 2d, Licenses C.J.S. - 53 C.J.S., Licenses, §§ 37 et 
and Permits. §$ 45, 49, 55. seq., 61 et seq. 

AIJL - Common-law strict liability in 
tort of prior landowner or lessee to subse- 

with hazardous waste resulting from prior 

quent owner for contamination of land 
owner’s or lessee’s abnormally dangerous 
or ultrahazardous activity, 13 ALR5t.h 600. 

GA Hazardous Waste Management Act & Hazardous Site Response Act, 

including 1994 henbents, unofficial copy prepared by GA EPD 

663 



12-8-69 WASTE MANAGEMENT 12-8-69 

12-B-69. Variances. 

(a) Unless variances are prohibited by the federal act or the standards, 
rules, and regulations promulgated thereunder, the director may grant 
variances from the requirements of this article or the rules and regula- 
tions effective hereunder whenever the director fmds that compliance 
with any provision of this article or any standard, rule, or regulation will 
result in an arbitrary and unreasonable taking of property or will result, 
in effect, in the closing and elimination of any lawful business, occupa- 
tion, or activity without sufficient corresponding benefit or advantage to 
the public, provided that no variance shall be granted where the effect of 
a variance will permit the continuation of a condition which poses an 
undue present or potential threat to the environment or to the health of 
humans; provided, further, that any variance so granted shall not be 
construed so as to relieve any person from any liability imposed by law or 
rule and regulation. 

(b) Variances may be granted for such periods of time and under such 
provisions and conditions as shall be specified by the director. 

(c) As a condition precedent to the issuance of a variance, the director 
may require the filing of a bond in accordance with Code Section 
12-8-68, sufficient to ensure compliance with the terms and conditions 
of the variance. The director may require that the bond shall remain in 
effect until all terms and conditions of the variance are met and compli- 
ance is achieved with this article and the rules and regulations promul- 
gated under this article. 

(d) Upon failure of a person to comply with the terms and conditions 
of any bond or any variance issued by the director, a variance may be 
amended, modified, suspended, or revoked, or the bond may be for- 
feited by the director or ordered to be modified or amended. The pro- 
ceeds from any forfeited bond shall be deposited in either the hazardous 
waste facility trust fund in accordance with Code Section 12-8-68 or the 
hazardous waste trust fund in accordance with Code Section 12-8-91, as 
the director deems appropriate. (Ga. L. 1979, p. 1127, § 11; Ga. L. 1992, 
p. 2234, 0 5; Ga. L. 1994, p. 483, 0 2.) 

The 1994 amendment, effective March and deleted provisions relating to the pe- 
29, 1994, in subsection (b), Substituted riods and renewal of variances. 
“may be g-ranted” for “shall be granted” 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. Jur. 2d. Adminis- C.J.S. - 73 C.J.S.. Public Administrative 
trative Law, 8 83. 2 Am. Jur. 2d, Adminis- Law and Procedure. 0 60. 
trative Law, 5 191. 
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12-8-70 CONSERVATION AND NATURAL RESOURCES 12-8-70 

12-8-70. Inspections and investigations. 

(a) The director or the director’s authorized representative, upon pre- 
sentation of his credentials, shall have a right to enter upon, to, or 
through premises of persons subject to this article, or premises whereon 
a violation of the article or rules and regulations is reasonably believed to 
be occurring or is reasonably believed to be about to occur, to investigate, 
take samples, copy all records relating to hazardous wastes, and inspect 
for compliance with the requirements imposed under this article or the 
rules and regulations or to determine whether such a violation or threat- 
ened violation exists in accordance with the following purposes: 

(I) For the purpose of determining whether any person subject to 
the requirements of this article is in compliance with any standard or 
requirement imposed pursuant to this article; 

(2) For the purpose of investigating conditions relating to hazard- 
ous waste management or hazardous waste management practices 
where the director is in possession of information sufficient to form a 
reasonable belief that a violation of this article or the rules and regula- 
tions is occurring or is about to occur; 

(3) For the purpose of determining whether there has been a viola- 
tion of any of the provisions of this article, the rules and regulations 
promulgated hereunder, or any permit or order issued pursuant to 
this article and the rules and regulations; or 

(4) For the purpose of determining whether a release of hazardous 
wastes, hazardous constituents, or hazardous substances is occurring 
or has occurred. 

(b) In the event any person does not consent to an inspection or 
investigation, the director or his authorized representative may seek to 
obtain a warrant authorizing the inspection or investigation. 

(c) Each such inspection or investigation shall be commenced and 
completed with reasonable promptness. If the director or his authorized 
representatives obtain any samples prior to leaving the premises. he or 
they shall give to the owner, operator, or agent in charge a receipt 
describing the sample obtained and, if requested, a portion of each such 
sample equal in volume or weight to the portion retained. If any analysis 
is made of such samples, a copy of the results of such analysis shall be 
furnished promptly to the owner, operator, or agent in charge. 

(d) Any person whom the agency has reason to believe is contributing 
to or may have contributed to or may be responsible for a release of or 
the disposal of hazardous wastes, hazardous constituents, or hazardous 
substances or who is the owner of real property where a release or 
disposal has occurred or is suspected to have occurred, when requested 

:i. Hazardous Waste Management Act & Hazardous Site Response Act, 

:luding 1994 henchents, unofficial copy prepared by GA EPD 

665 



12-8-71 WASTE MANAGEMENT 12-8-71 

by the director, shall furnish to the director any information which that 
person may have or may reasonably obtain which is relevant to the 
release and has been requested by the director. (Ga. L. 1979, p. 1127, 
8 12; Ga. L. 1992, p. 2234, § 5.) 

The 1992 amendment, effective July 1, at the end of paragraph (2). substituted “; 
1992, in subsection (a), substituted “the di- or” for the period at the end of paragraph 
rector’s” for “his” near the beginning of (3), and added paragraph (4); and added 
the introductory paragraph, deleted “or” subsection (d). 

RESEARCH REFERENCES 

Am. Jur. 2d. - 2 Am. Jur. 2d, Adminis- 
trative Law, $8 85-91. 

12-8-71. Proceedings for enforcement. 

(a) Whenever the director has reason to believe that a violation of any 
provision of this part, a violation of any rule or regulation of the board, 
or a violation of any order of the director has occurred, the director shall 
attempt to remedy the same by conference, conciliation, and persuasion. 
In the case of failure of such conference, conciliation, or persuasion to 
correct or remedy any violation, the director may issue an order directed 
to such violator or violators. The order shall specify the provisions of this 
part, the rules and regulations, or the order alleged to have been vio- 
lated and may direct that necessary corrective action be taken within a 
reasonable time to be prescribed in the order. 

(b) Whenever the director has reason to believe that there is or has 
been a release of hazardous waste or hazardous constituents into the 
environment, regardless of the time at which release of such hazardous 
waste or hazardous constituents occurred, and has reason to believe that 
such release poses a danger to health or the environment, the director 
shall attempt to obtain corrective action for such release by conference, 
conciliation, and persuasion. In the case of failure of such conference, 
conciliation, or persuasion to obtain corrective action, the director may 
issue an order directed to any person, including any past or present 
generator, past or present transporter, or past or present owner or oper- 
ator of a hazardous waste treatment, storage, or disposal facility, who has 
contributed or who is contributing to such release. The order may direct 
that necessary corrective action be taken within a reasonable time to be 
prescribed in the order. 

(c) Any order issued by the director under this Code section shall be 
signed by the director. Any such order shall become final unless the 
person or persons named therein request in writing a hearing pursuant 
to Code Section 12-8-73. (Ga. L. 1979, p. 1127, 8 13; Ga. L. 1985, p. 266, 
3 ‘7; Ga. L. 1988, p. 727, 6 4; Ga. L. 1992, p. 2234, 8 5.) 
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12-8-72 CONSERVATION AND NATURAL RESOURCES 12-8-73 

The 1992 amendment, effective July 1, for “article” in the first and third sen- 
1992, in subsection (a), substituted “part” tences. 

RESEARCH REFERENCES 

Am. JUT. 2d. - I Am. Jur. 2d, .4dminis- Law and Procedure, 89 100, 73A C.J.S.. 
trative Law, 36 142, 168. Public Administrative Law, 8 115. 

C.J.S. - 73 C. J.S., Public Administrative 

12-8-72. Application for injunctive relief. 

Whenever, in the judgment of the director, any person has engaged in 
or is about to engage in any act or practice which constitutes or would 
constitute a violation of this article, the rules and regulations, or any 
order or permit conditions, he may apply to the superior court of the 
county in which the violative act or practice has been or is about to be 
engaged in, or in which jurisdiction is appropriate, for an order enjoin- 
ing such act or practice or for an order requiring compliance with the 
article, the rules and regulations, or the order or permit condition. Upon 
a showing by the director that such person has engaged in or is about to 
engage in any such violative act or practice, a permanent or temporary 
injunction, restraining order, or other order shall be granted without the 
necessity of showing the lack of an adequate remedy at law. (Ga. L. 1979, 
p. 1127, § 14; Ga. L. 1982, p. 3, 0 12; Ga. L. 1992, p. 2234, § 5.) 

Editor’s notes. - Ga. L. 1992. p. 2234, 
§ 5, effective July 1, 1992, reenacted this 
Code section without change. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 2 Am. Jur. 2d, Adminis- Law and Procedure, $ 45 et seq., 73A 
trative Law, 00 731-736. C.J.S., Public Administrative Law, Q 272 et 

C.J.S. - 73 C.J.S., Public Administrative seq. 

12-8-73. Hearings on contested matters; judicial review. 

All hearings on and the review of contested matters, orders, or per- 
mits and all hearings on and the review of any other enforcement actions 
or orders under this article shall be provided and conducted in accor- 
dance with subsection (c) of Code Section 12-2-2. The hearing and re- 
view procedure herein provided is to the exclusion of all other means of 
hearing or review. (Ga. L. 1979, p. 1127, 9 15; Ga. L. 1992, p. 2234, 
9 5.) 

Editor’s notes. - Ga. L. 1992, 2234, p. 
9 5, effective July 1, 1992. reenacted this 
Code section without change. 
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12-8-74 WASTE MANAGEMENT 12-8-75 

JUDICIAL DECISIONS 

Cited in George v. Department of Natu- 
ral Resources, 250 Ga. 491,299 S.E.Pd 556 
( 1983). 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. Jur. 2d, Adminis- C.J.S. - 73A C.J.S., Public Administra- 
native Law, $8 168-l 72. 2 Am. Jur. 2d, tive Law and Procedure, $5 115, 116, 172 
Administrative Law, $0 340-426, 556,559. et seq. 

12-8-74. Judgment in accordance with final orders. 

Any order of the hearing officer issued after a hearing as provided in 
Code Section 12-8-73 or any order of the director issued pursuant to 
Code Section 12-8-71 or 12-8-96, either unappealed from as providtl in 
those Code sections or affirmed or modified on any review or appeal 
pursuant to Code Section 12-8-73, and from which no further review is 
taken or allowed under Code Section 12-8-73, may be filed, as unap- 
pealed from or as affirmed or modified, if reviewed or appealed, by 
certified copy from the director in the superior court of the county 
wherein the person under order resides, or if such person is a corpora- 
tion in the county wherein the corporation maintains its principal place 
of business, or in the county wherein the violation occurred or in which 
jurisdiction is appropriate, whereupon such superior court shall render 
judgment in accordance therewith and notify the parties. Such judgment 
shall have the same effect, and a11 proceedings in relation thereto shah 
thereafter be the same, as though such judgment had been rendered in 
an action duly heard and determined by such court. (Ga. L. 1979, p. 
1127, 9 16; Ga. L. 1992, p. 2234, 9 5.) 

The 1992 amendment, effective July I, serted “or 12-g-96”, and substituted 
1992. in the first sentence, substituted “the commas for parentheses following “mav be 
hearing officer” for “a hearing officer”, in- filed” and “or appealed”. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 2 Am. Jur. 2d, Adminis- C.J.S. - 73A C.J.S., Public Administra- 
trative Law, $0 473-505. tive Law and Procedure, 9 143 et seq. 

12-8-75. Powers of director in situations involving imminent and sub- 
stantial endangerment to environment or to public health. 

Notwithstanding any provision of this article to the contrary, the direc- 
tor. upon receipt of evidence that the past or present handling, storage, 
treatment, transportation, or disposal of any solid waste or hazardous 
waste is presenting or may present imminent and substantial endanger- 
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12-8-76 CONSERVATION AND NATURAL RESOURCES 12-8-76 

ment to the environment or to the health of humans, may bring an 
action as provided in Code Section 12-8-72 to restrain immediately any 
person, including any past or present generator, past or present trans- 
porter, or past or present owner or operator of a hazardous waste treat- 
ment, storage, or disposal facility, who has caused or is causing or has 
contributed or is contributing to such handling, storage, treatment, 
transportation, or disposal to stop ‘&ch handiing, storage, treatment, 
transportation, or disposal or to take such other action as may be neces- 
sary. If it is not practicable to assure prompt protection of the environ- 
ment or the health of humans solely by commencement of such a civil 
action, the director, with the concurrence of the Governor, may issue 
such emergency orders as may be necessary to protect the environment 
or the health of humans who are or may be affected by such past or 
present handling, storage, treatment, transportation, or disposal. Not- 
withstanding Code Sections 12-8-7 1, 12-8-72, 12-8-73, 12-8-74, 12-8-81, 
and 12-8-96, such order shall be immediately effective for a period of 
not more than 48 hours unless the director brings an action under the 
first sentence of this Code section before the expiration of such period. 
Whenever the director brings such an action within such period, such 
order shall be effective for such period of time as may be authorized by 
the court pending litigation or thereafter. (Ga. L. 1979, p. 1127, 0 18; 
Ga. L. 1982, p. 3, 0 12; Ga. L. 1985, p. 266, 0 8; Ga. L. 1992, p. 2234, 
s 5.) 

eoss references. - Emergency powers The 1992 amendment, effective Julv 1, 
6f Governor generally, $9 38-3-22, 1992, in the third sentence, substituted 
38-3-51, 45-12-29 et seq. “12-8-8 1, and 12-8-96” for “and 12-8-8 1”. 

12-8-76. Legal assistance by Attorney General. 

It shall be the duty of the Attorney General or his representative to 
represent the director in all actions in connection with this article. (Ga. L. 
1979, p. 1127, 3 22; Ga. L. 1992, p. 2234, 9 5.) 

Editor’s notes. - Ga. L. 1992, 2234, p. 
5 5, effective July 1, 1992, reenacted this 
Code section wirhout change. 

RESEARCH REFERENCES 

Am. Jur. 2d. - ‘i Am. Jur. 2d. Attorney C.J.S. - 7A C.J.S., Attorney Generai. 
General, § 10. 8 7. 
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X2-8-77 WASTE MANAGEMENT 12-8-78 

12-8-77. Contracts to provide solid waste handling, reclamation, or 
recycling services. 

(a) Any provision of law to the contrary notwithstanding, in order to 
comply with this article, with the federal act, or with applicable state and 
federal rules, regulations, or guidelines, or in order to be eligible for 
grants-in-aid and other allotments, the State of Georgia, the division. 
and each municipal corporation and county in this state are authorized, 
at the discretion of its governing authority, to enter into valid and bind- 
ing contracts with each other or with private persons, firms, associations, 
or corporations to provide solid waste handling, reclamation, and recy- 
cling services to such private persons, firms, associations, or corpora- 
tions, or to each other. 

(b) As used in this Code section, the terms “solid waste handling,” 
“solid waste, ” “reclamation,” and “recycling” shall be construed to have 
the meanings given them in Code Section 12-8-62 or in the rules and 
regulations effective under this article. (Ga. L. 1979, p. 1127, $ 19; Ga. 
L. 1992, p. 2234, § 5.) 

Cross references. - Authority of mu- Editor’s notes. - Ga. L. 1992, p. 2234, 
nicipalities and counties to enter into con- 8 5, effective July 1, 1992, reenacted this 
tracts to provide industrial waste water Code section without change. 
treatment services, 0 36-60-2. 

RESEARCH REFERENCES 

C.J.S. - 73 C. J.S., Public Administrative 
Law and Procedure, 4 70. 

12-8-78. Public access to information; protection of confidential infor- 
mation; access to confidential information by federal govern- 
ment and courts. 

(a) Any records, reports, or information obtained from any person by 
the director under this part or the rules and regulations promulgated 
hereunder shall be available to the public for inspection and copying at 
the expense of the person requesting copies. 

(b) Notwithstanding subsection (a) of this Code section. upon a show- 
ing satisfactory to the director by any person that any records. reports, 
or information, or anv particular part thereof, to which the director has 
access under this article or the rules and regulations would, if made 
public, divulge information entitled to protection or confidentiality un- 
der law, the director shall consider such information or any particular 
portion thereof confidential in accordance with the purposes of the law 
under which confidentiality or protection is claimed, provided that such 
records, reports, documents, or information may be disclosed to officers, 
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12-8-79 CONSERVATION AND NATURAL RESOURCES 12-g-80 

employees, or authorized representatives of the United States govem- 
ment concerned with carrying out the terms of the federal act or when 
required by any court in any proceeding under the federal act or under 
this article. (Ga. L. 1979, p. 1127, 0 20; Ga. L. 1992, p. 2234, 0 5) 

The 1992 amendment, effective July 1, 
1992, in subsection (a), substituted “part” 
for “article”. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 2 Am. Jur. 2d, Adminis- C.J.S. - 73 C.J.S., Public Administrative 
trative Law, 0 232. Law and Procedure, 8 22. 

12-8-79. Effect of other laws on permits issued under article and rules 
and regulations. 

Subject to the provisions of the Constitution of Georgia, no other law 
of this state and no action, ordinance, regulation, or law of any county, 
municipality, or other political subdivision shall operate to prevent the 
location or operation of a hazardous waste facility holding a valid haz- 
ardous waste facility permit issued under this article and the rules and 
regulations promulgated hereunder, provided that nothing in this Code 
section shall prevent any county, municipality, or other political subdivi- 
sion from challenging akxility’s compliance with this article or any rule 
or regulation, order, or permit provision or condition adopted or issued 
under this article. (Ga. L. 1979, p. 1127, 9 21; Ga. L. 1992, p. 2234, 3 5.) 

Editor’s notes. - Ga. L. 1992, p. 2234, 53 (1982). For survey article on environ- 
0 5, effective July 1, 1992, reenacted this ment, natural resources, and land use. see 
Code section without change. 34 Mercer L. Rev. 145 (1982). For survey 

Law reviews. - For survey article on article on real property, see 34 Mercer L. 
constitutional law. see 34 Mercer L. Rev. Rev. 255 (1982). 

JUDICIAL DECISIONS 

Preemption feature of this article oper- County, 248 Ga. 442, 283 S.E.2d 455 
ates only in regard to facility already hold- (1981). 
ing valid permit. Earth Mgt., Inc. v. Heard 

12-g-80. Applicability of article. 

Reserved. Repealed by Ga. L. 1992, p. 2234, 5 5, effective July 1, 
1992. 

Editor’s notes. - The former Code sec- 
tion was based on Ga. L. 1979, p. 1127, 
§ 3. 
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12-S-81. Civil penalties; procedures for imposing penalties. 

(a) Any person violating any provision of this article, the rules or 
regulations effective hereunder, or any permit condition or limitation 
established pursuant to this article or any person negligently or inten- 
tionally failing or refusing to comply with any final or emergency order 
of the director issued as provided in this article shall be liable for a civil 
penalty not to exceed $25,000.00 per day. Each day during which the 
violation or failure or refusal to comply continues shall be a separate 
violation. 

(b) Whenever the director has reason to believe that any person has 
violated any provision of this article, any rule or regulation effective 
hereunder, or any permit condition or has negligently or intentionally 
failed or refused to comply with any final order or emergency order of 
the director, he may upon written request cause a hearing to be con- 
ducted before a hearing officer appointed by the board. Upon finding 
that such person has violated any provision of this article, any rule or 
regulation effective hereunder, or any permit condition or has negli- 
gently or intentionally failed or refused to comply with any final order or 
emergency order of the director, the hearing officer shall issue his deci- 
sion imposing civil penalties as provided in this Code section. Such hear- 
ing and any administrative or judicial review thereof shall be conducted 
in accordance with Code Section 12-8-73. 

(c) In rendering a decision under this Code section imposing civil 
penalties, the hearing officer shall consider all factors which are rele- 
vant, including, but not limited to, the following: 

(I) The amount of civil penalty necessary to ensure immediate and 
continued compliance and the extent to which the violator may have 
profited by failing or delaying to comply; 

(2) The character and degree of impact of the violation or failure 
on the natural resources of the state, especially any rare or unique 
natural phenomena; 

(3) The conduct of the person incurring the civil penalty in 
promptly taking all feasible steps or procedures necessary or appropri- 
ate to comply with this article or to correct the violation or failure; 

(4) Any prior violations of, or failures by, such person to compl) 
with statutes, rules, regulations, orders, or permits administered, 
adopted, or issued by the director; 

(5) The character and degree of injury to or interference with pub- 
lic health or safety which is caused or threatened to be caused by such 
violation or failure; and 
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(6) The character and degree of injury to or interference with rea- 
sonable use of property which is caused or threatened to be caused by 
such violation or failure. (Ga. L. 1979, p. 1127, P 17; Ga. L. 1992, p. 
2234, 0 5.) 

The 1992 amendment, effective July 1, ing to payment into the hazardous waste 
1992, deleted former subsection (d), relat- trust fund. 

RESEARCH REFERENCES 

Am. Jur. 2d. - 1 Am. Jur. 2d, Adminis- ALR. 
trative Law, 8 173. 

- Recovery of cumulative statu- 
tory 

C.J.S. - 
penalties, 71 ALR2d 986. 

36A C.J.S., Fines, § 2. 

12-S-82. Criminal penalty. 

(a) Any person who: 

(1) Knowingly transports or causes to be transported any hazardous 
waste as defined in this article to a facility which does not have a 
permit or interim status pursuant to Code Section 12-8-66, which does 
not have a variance pursuant to Code Section 12-8-69, or which is not 
subject to an order of the director which specifically authorized con- 
tinued operation of such facility; 

(2) Knowingly treats, stores, or disposes of any hazardous waste as 
defined in this article: 

(A) Without a permit or interim status pursuant to Code Section 
12-8-66, a variance pursuant to Code Section 12-8-69, or an order of 
the director allowing such treatment, storage, or disposal of hazard- 
ous waste; 

(B) In knowing violation of any material condition or require- 
ment of such permit, interim status, variance, or order; or 

(C) In knowing violation of any material condition or require- 
ment of any applicable regulations or standards promulgated in 
accordance with Code Section 12-8-64; 

(3) Knowingly omits material information or makes any false mate- 
rial statement or representation in any application, label, manifest, 
record, report, permit, or other document filed, maintained, or used 
for purposes of compliance with this article or regulations promul- 
gated in accordance with Code Section 12-8-64; 

(4) Knowingly generates, stores, treats, transports, disposes of, ex- 
ports, or otherwise handles any hazardous waste as defined in this 
article, whether such activity took place before or takes place after 
March 14, 1985, and who knowingly destroys, alters, conceals, or fails 
to file any record, application, manifest, report, or other document 
required to be maintained or ftied for purposes of compliance with 
this article or regulations promulgated in accordance with Code Sec- 
tion 12-8-64; or 
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(5) Knowingly transports without a manifest or causes to be trans- 
ported without a manifest, any hazardous waste required by this arti- 
cle or regulations promulgated in accordance with Code Section 
12-S-64 to be accompanied by a manifest 

shall, upon conviction, be subject to a fine of not more than $50,000.00 
for each day of violation, or imprisonment for not less than one nor 
more than two years, or three years in the case of a violation of para- 
graph (I) or (2) of this subsection, or both. If the conviction is for a 
violation committed after a first &nviction of such person under this 
subsection, the maximum punishment under the respective paragraphs 
shall be doubled with respect to both fine and imprisonment. 

(b) Any person who knowingly transports, treats, stores, disposes of, 
or exports any hazardous waste as defined in this article in violation of 
p-graph W (2), (3), (4), or (5) of subsection (a) of this Code section 
and who knows at that time that by such action mother person is placed 
in imminent danger of death or serious bodily injury shall, upon convic- 
tion, be subject to a fine of not more than $250,000.00 or imprisonment 
for not less than one nor more than 15 years, or both. A defendant that 
is an organization shall, upon conviction of violating this subsection, be 
subject to a fine of not more than $1 million. 

(c) An organization may be convicted for the criminal acts set forth in 
subsections (a) and (b) of this Code section, if an agent of the organiza- 
tion performs the conduct which is an element of the crime while acting 
within the scope of such agent’s office or employment and in behalf of 
the organization or if the commission of the criminal act set forth in 
subsection (a) or (b) of this Code section is authorized, requested, com- 
manded, performed, or recklessly tolerated by the board of directors of 
the organization or by a managerial official who is acting within the 
scope of such official’s employment on behalf of the organization. (Ga. 
L. 1979, p. 1127, 0 7; Ga. L. 1982, p. 3, § 12; Ga. L. 1985, p. 266, 8 10; 
Ga. L. 1986, p. 10, Q 12; Ga. L. 1992, p. 2234, § 5; Ga. L. 1994, p. 1101, 
0 4.) 

The 1994 amendment., effective April paragraphs (3) through (5), deleted “and 
13, 1994, in subsection (a), near the end of in force and effect on January 1, 1992” 
subparagmph (C) of paragraph (2) and following “with Code Section 12-8-64”. 
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12-S-83 CONSERVATION AND NATURAL RESOURCES 
12-S-91 

RESEARCH REFERENCES 

Am. JUT. 2d. - 21 Am. Jur. 2d, Crimi- 21, 34-39. 22B C.J.S., Criminal bw, 
nal Law, 99 14, 576, 577, 599-601. 8 2002. 

C.J.S. - 22 C.J.S., Criminal Law, $8 19, 

12-8-83. Use of material mixed with dioxin or other hazardous waste 
for dust suppression o+:road treatment prohibited. 

Law reviews. - For note, “Regulating a 
Toxic Chemical: The Dioxin Controversy 

in Gmqia,” see 9 Ga. St. U.L. Rev 717 
(1993). 

The use of waste or used oil or other material which is contaminated 
or mixed with dioxin or any other hazardous waste as defined in this 
article, other than a waste identified as a hazardous waste solely on the 
basis of ignitibility, for dust suppression or road treatment is prohibited. 
(Code 1981, § 12-8-83, enacted by Ga. L. 1985, p. 266, 8 11; Ga. L. 
1992, p. 2234, 0 5.) 

The 1992 amendment, effective July 1, 
1992, substituted “ignitibility” for 
“ignitability”. 

PART 2 

HAZARDOUS SITE RESPONSE 

Law reviews. - For article on the Gear- see 9 Ga. St. U.L Rev. 
gk Hazardous Site Response Act, see 44 on 1993 amendment 
Mercer L. Rev. 1 (1992). Ga. St. U.L. Rev. 55 

For note on 1992 enactment of this part, 

Effective date. - This paFt became ef- 
fective July 1, 1992. 

12-S-90. Short title. 

190 (1992). For note 
of this part, see 10 
(1993). 

This part shall be known and may be cited as the “Georgia Hazardous 
Site Response Act.” (Code 1981, 0 12-8-90, enacted by Ga. L. 1992, p. 
2234, § 5.) 

12-S-91. Declaration of policy and legislative intent. 

(a) It is declared to be the public policy of the State of Georgia, in 
furtherance of its responsibility to protect the public health, safety, and 
well-being of its citizens and to protect and enhance the quality of its 
environment, to require corrective action for releases of hazardous 
wastes, hazardous constituents, and hazardous substances, without re- 
gard to when such releases may have occurred, into the environment 
that mav pose a threat to human health or the environment and to 
provide incentives for the reduction of the amount of hazardous wastes 
generated or managed in the state. Additionally, the purpose of this part 
is to reduce the generation of hazardous wastes in this state and to 
encourage hazardous waste generators, prior to considering landfill dis- 
posal, to consider the following measures in descending order of prefer- 
ence: 

GA Hazardous Waste Management Act & Hazardous Site Response Act, 

including 1994 Amendments, unofficial copy prepared by 
dsEPD 
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(1) Reduce the amount of wastes generated through improvement 
in industrial processes; 

(2) Isolate hazardous materials from mixtures in which they occur; 

(3) Reuse and recycle wastes in accordance with state and federal 
requirements; 

(4) Transfer wastes through clearing-houses so that they may be 
recycled in industrial processes; 

(5) Detoxify or neutralize wastes into less harmful substances or 
destroy such wastes; and 

(6) Store hazardous waste residues in aboveground facilities using 
encapsulation and monitoring. 

(b) The General Assembly declares its intent to fund the execution of 
the public policy set forth in subsection (a) of this Code section by and 
through the division with the fees established and collected by the divi- 
sion pursuant to subsection (e) of Code Section 12-2-2, subsection (e) of 
Code Section 12-8-39, subsection (d) of Code Section 12-8-68, and Code 
Section 12-8-95.1. The General Assembly further declares its intent to 
ensure that the funding provided by fees on hazardous waste manage- 
ment activities and by owners and operators of solid waste disposal facili- 
ties pursuant to those Code sections and through the collection of civil 
penalties will not be diverted for any purpose other than the administra- 
tion of this article by the division, the prevention of pollution, including 
reduction of hazardous wastes generated, and the effectuation of correc- 
tive action at sites that may threaten human health or the environment 
where hazardous wastes, hazardous constituents, or hazardous sub- 
stances have been disposed of or released. Appropriation of funds to the 
department for inclusion in the hazardous waste trust fund continued in 
existence by subsection (a) of Code Section 12-8-95 shall be deemed 
consistent with this declaration of legislative intent. (Code 1981. 
§ 12-8-91, enacted by Ga. L. 1992, p. 2234, § 5.) 

12-8-92. Definitions. 

Unless otherwise defined in this part, the definition of all terms in- 
cluded in Code Section 12-8-62 shall be applicable to this part. As used 
in this part, the term: 

(1) ‘Corrective action contractor” means any person contracting 
with the division to perform any activities authorized to be paid from 
the hazardous waste trust fund. 

(2) “Environment” means: 

(A) The navigable waters, the waters of the contiguous zone, and 
the ocean waters of which the natural resources are under the exclu- 
sive management authority of the United States under the 
Magnuson Fishery Conservation and Management Act; and 
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(B) Any other surface water, ground water, drinking water sup 
ply, land surface or subsurface strata, or ambient air within the 
United States or under the jurisdiction of the United States. 

(3) “Facility” means: 

(A) Any building, structure, installation, equipment, pipe or pipe- 
line, pipe into a sewer or publicly owned treatment works, well, pit, 
pond, lagoon, impoundment, ditch, landfill, storage container, mo- 
tor vehicle, rolling stock, or aircraft; or 

(B) Any site or area where a hazardous waste, hazardous constitu- 
ent, or hazardous substance has been deposited, stored, disposed of, 
placed, or has otherwise come to be located. 

This term does not include any consumer product in consumer use 
but does include any vessel. 

(4) “Hazardous substance” means any substance listed on the List of 
Hazardous Substances and Reportable Quantities, codified as 40 
C.F.R., Part 302, Table 302.4, in force and effect on February 1, 1992, 
or any substance listed on the List of Extremely Hazardous Substances 
and Their Threshold Planning Quantities, codified as 40 C.F.R., Part 
355, Appendix A, in force and effect on February 1, 1992. 

(5) “Inventory” means the hazardous site inventory compiled and 
updated by the division pursuant to Code Section 12-8-97. 

(6) “Onshore facility” means any facility of any kind including, but 
not limited to, motor vehicles and rolling stock located in, on, or under 
any land or nonnavigable waters within the United States. 

(7) “Owner” or “operator” means: 

(A) In the case of a vessel, any person owning, operating, or 
chartering by demise such vessel; 

(B) In the case of an onshore facility or an offshore facility, any 
person owning or operating such facility; and 

(C) In the case of any facility, title or control of which was con- 
veyed due to bankruptcy, foreclosure, tax delinquency, abandon- 
ment, or similar means to a unit of state or local government, any 
person who owned, operated, or otherwise controlled activities at 
such facility immediately beforehand. 

Such term does not include a person who holds indicia of ownership 
primarily to protect said person’s security interest in the facility or who 
acts in good faith solely in a fiduciary capacity and who did not activelv 
participate in the management, disposal, or release of hazardous 
wastes, hazardous constituents, or hazardous substances from the fa- 
cility. Such term does not include a unit of state or local government 
which acquired ownership or control involuntarily through bank- 
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ruptcy, tax delinquency, abandonment, or other circumstances in 
which the government involuntarily acquires title by virtue of its func- 
tion as sovereign; provided, however, that this exclusion shall not 
apply to any state or local government which has caused or contrib- 
uted to the release of a hazardous waste, hazardous constituent, or 
hazardous substance from the facility. 

(8) “Person” means an individual, trust, firm, joint-stock company, 
corporation, partnership, association, authority, county, municipality, 
commission, political subdivision of this state, or any agency, board, 
department, or bureau of any other state or of the federal govem- 
ment. 

(9) “Person who has contributed or who is contributing to a release” 
means: 

(A) The owner or operator of a facility; 

(B) Any person who at the time of disposal of any hazardous 
waste, hazardous constituent, or hazardous substance owned or op- 
erated any facility at which such hazardous waste, hazardous constit- 
uent, or hazardous substance was disposed of; 

(C) Any person who by contract, agreement, or otherwise 
arranged for disposal or treatment of or arranged with a trans- 
porter for transport for disposal or treatment of hazardous wastes, 
hazardous constituents, or hazardous substances owned or pos- 
sessed by such person or by any other party or entity at any facility 
owned or operated by another party or entity and containing such 
hazardous wastes, hazardous constituents, or hazardous substances; 
and 

(D) Any person who accepts or accepted any hazardous wastes, 
hazardous constituents, or hazardous substances for transport to 
disposal or treatment facilities or sites selected by such person, from 
or at which facility or site there is a release of a hazardous waste, a 
hazardous constituent, or a hazardous substance. 

(IO) “Pollution prevention” means: 

(A) The elimination at the source of the use, generation, or re- 
lease of hazardous constituents, hazardous substances, or hazardous 
wastes; or 

(B) Reduction at the source in the quantity and toxicity of such 
substances. 
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(11) “Release*’ means any intentional or unintentional act or omis- 
sion resulting in the spilling, leaking, pumping, pouring, emitting, 
emptying, discharging, injecting, escaping, leaching, dumping, or dis- 
posing into the environment, including without limitation the aban- 
donment or discarding of barrels, containers, and other closed recep- 
tacles, of any hazardous waste, hazardous constituent, or hazardous 
substance; provided, however, that such term shall not include any 
release which results in exposure to persons solely within a workplace, 
with respect to a ciaim which such persons may assert against the 
employer of such persons; emissions from the engine exhaust of any 
motor vehicle, rolling stock, aircraft, vessel, or pipeline pumping sta- 
tion; or the normal application of fertilizer. 

@2) “Site” means that portion of the owner’s contiguous property 
and any other owner’s property affected by a release exceeding a 
reportable quantity. 

(13) “Small quantity generator” means a hazardous waste generator 
who generates greater than 220 pounds but less than 2,200 pounds of 
hazardous waste in one month, as provided by rules promulgated by 
the board in accordance with this article. (Code 1981, § 12-8-92, en- 
acted by Ga. L. 1992, p. 2234, § 5; Ga. L. 1993, p. 500, 0 3; Ga. L. 
1994, p. 483, 0 3.) 

The 1993 amendment, effective April 5, Code Commission notes. - Pursuant to 
1993, in paragraph (5), substituted “com- Code Section 28-9-5, in 1994, near the end 
piled and updated” for “published”. of paragraph (9)(D), “constituent” was sub 

The 1994 amendment, effective March stituted for “constitutent”. 
29, 1994, in paragraph (13), substituted 
“2,200 pounds” for “2,220 pounds”. 

12-8-93. Powers and duties of board. 

(a) In the performance of its duties, and in addition to the powers set 
forth in Code Section 12-8-64, the board shall have the power to adopt, 
promulgate, modify, amend, and repeal rules and regulations to imple- 
ment and enforce the provisions of this part as the board may deem 
necessary to provide for corrective action for releases of hazardous 
wastes, hazardous constituents, and hazardous substances into the envi- 
ronment that pose a present or future danger to human health OT the 
environment and to provide incentives for the reduction of the amount 
of hazardous wastes generated or managed in the state. Such rules and 
regulations may be applicable to the state as a whole or may vary from 
region to region, as may be appropriate to facilitate the accomplishment 
of the provisions, purposes, and policies of this part. 

(b) The boards rules and regulations shall include, but shall not be 
limited to, the following: 

(1) Rules and regulations governing the reporting of releases of 
hazardous wastes, hazardous constituents, and hazardous substances, 
including rules and regulations governing reportable quantities; 
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(2) Rules and regulations governing the investigation, cleanup, and 
corrective action at sites where hazardous wastes, hazardous constitu- 
ents, or hazardous substances have been disposed of or released re- 
gardless of the date when such disposal or release occurred, including 
rules and regulations establishing cleanup standards; 

(3) Rules and regulations governing procedures for placement of 
sites on and removal of sites from the hazardous site inventory re- 
quired under the provisions of Code Section 12-8-97; 

(4) Rules and regulations governing procedures and criteria for 
making a determination whether property requires corrective action 
pursuant to paragraph (8) of subsection (a) of Code Section 12-8-97; 
and 

(5) Rules and regulations governing procedures for the fang in the 
deed records of the superior courts of additional affidavits concerning 
property for which an initial affidavit has been filed pursuant to Code 
Section 12-8-97. (Code 1981, § 12-8-93, enacted by Ga. L. 1992, p. 
2234, 0 5; Ga. L. 1993, p. 500, § 4.) 

The 1993 amendment, effective April 5, paragraph (4) of subsection (b); and redes- 
1993, in paragraph (3) of subsection (b), ignated former paragraph (4) as present 
deleted “and” at the end; inserted present paragraph (5) of subsection (b). 

12-8-94. (For effective date, see note) Powers and duties of director. 

(a) In addition to the powers and duties specified in Code Section 
12-8-65, the director shall have and may exercise the following powers 
and duties: 

(1) To make determinations, in accordance with procedures and 
criteria established by the board, as to whether property requires cor- 
rective action pursuant to the provisions of paragraph (8) of subsec- 
tion (a) of Code Section 12-8-97; 

(2) To ensure that corrective action is taken for releases of hazard- 
ous wastes, hazardous constituents, or hazardous substances into the 
environment that pose a present or future danger to human health or 
the environment; 

(3) To collect fees for hazardous waste management activities and 
hazardous substance reporting; 

(4) To administer the hazardous waste trust fund and expend the 
principal and interest of such trust fund; and 
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(5) To appoint a hazardous waste trust fund advisory committee 
and to consult with that committee in developing rules and regulations 
regarding criteria for compilation of the hazardous site inventory, site 
priorities, uses of the fund, cleanup standards, and deed notations. At 
a minimum, the director shall appoint to the committee four represen- 
tatives from local government, four representatives from business and 
industry, and four representatives from other interested parties. 
Upon promulgation of rules and regulations in accordance with this 
part, the director shah no longer be required to consult with the com- 
mittee; provided, however, that the director shall consult with the 
committee from time to time as necessary to adopt, promulgate, mod- 
ify, amend, or repeal rules and regulations in accordance with this 
part. 

(b) The powers and duties described in subsection (a) of this Code 
section may be exercised and performed by the director through such 
duly authorized agents and employees as the director deems necessary 
and proper. (Code 1981, 0 12-8-94, enacted by Ga. L. 1992, p. 2234, 
0 5; Ga. L. 1993, p. 500, 0 5; Ga. L. 1994, p. 483, 9 4.) 

Delayed effective date. - The second 
1994 amendment, by Ga. L. 1994, p. 1101, 
provided in 5 6, that the amendment to 
this section by that act “shall become effec- 
tive only upon the effective date of a duly 
rat&xl amendment to the Constitution 
authorizing the state to incur indebtedness 
to fund activities associated with the inves- 

Code Section in effect upon passage of 
such amendment, see the 1994 amend- 
ment note. 

The 1993 amendment, effective April 5, 
1993. in subsection (a), inserted present 
paragraph (I), and redesignated former 
paragraphs (1) through (4) as present 
paragraphs (2) through (5). 

The 1994 amendments. - The first 
1994 amendment, effective March 29, 
1994. in paragraph (3) of subsection (a), 
added “and hazardous substance report- 
ing”. The second 1994 amendment, in 
subsection (a), deleted “and” from the end 

tigation, detoxification, removal, and dis- 
posal of any hazardous wastes, hazardous 
constituents, or hazardous substances at 
certain sites.” As of June 1994. no vote had 
been taken on the constitutional arnend- 
ment, and the Code section set out in the 
supplement does not reflect the amend- 
ment by that act. For the version of this 

of paragraph (4), substituted “; and” for 
the period at the end of paragraph (5). 
and added a paragraph (6) which would 
read “To request the Georgia State Financ- 
ing and Investment Commission for the 
issuance of public debt to fund corrective 
action pursuant to this part; provided, 
however, that any moneys recovered from 
persons found to be legally liable for such 
corrective action shall be used to reduce 
any such public debt incurred.” For the 
effective date of the second 1994 amend- 
ment, see delayed effective date note. 
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12-8-95. Hazardous waste trust fund. 

(a) There shall continue in existence the hazardous waste trust fund. 
The hazardous waste trust fund shall be funded in accordance with 
subsection (b) of Code Section 12-8-9 1. All moneys deposited in the fund 
shall be deemed expended and contractually obligated and shall not 
lapse to the general fund. The director shall serve as trustee of the 
hazardous waste trust fund. 

(b) The moneys deposited in the hazardous waste trust fund may be 
expended by the director as follows: 

(1) For activities associated with the investigation, detoxification, 
removal, and disposal of any hazardous wastes, hazardous constitu- 
ents, or hazardous substances at sites where corrective action is neces- 
sary to mitigate a present or future danger to human health or the 
environment; 

(2) For emergency actions the director considers necessary to pro- 
tect public health, safety, or the environment whenever there is a 
release of hazardous wastes, hazardous constituents, or hazardous sub- 
stances; 

(3) For activities of the division associated with the administration of 
this part; 

(4) In accordance-with rules promulgated by the board, for financ- 
ing of the state and local share of the costs associated with the investi- 
gation, remediation, and postclosure care and maintenance of sites 
placed on the National Priority List pursuant to the federal Compre- 
hensive Environmental Response, Compensation, and Liability Act of 
1980, as amended, or sites placed on the hazardous site inventor) 
pursuant to Code Section 12-8-97; provided, however, that if a county 
or municipal corporation has been or is the owner of or operator of 
such site, not less than $500,000.00 of such costs shall be paid from the 
hazardous waste trust fund; 

(5) For activities administered by the director associated with pollu- 
tion prevention, inciudin, m reduction of hazardous wastes generated in 
the state; 

(6) Provided that annual appropriations are made to the Depart- 
ment of Natural Resources in accordance with subsection (b) of Code 
Section 12-8-91, for transfer on an annual basis to the Georgia Haz- 
ardous Waste Management Authority in an amount equal to IO per- 
cent of the previous year’s payment into the state treasury by the 
division of fees and penalties pursuant to subsection (e) of Code Sec- 
tion 12-2-2, subsection (e) of Code Section 12-8-39, and Code Section 
12-8-95.1. If in any year the fees cease to be collected due to the 
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unencumbered principal balance exceeding $25 million in the hazard- 
ous waste trust fund, a transfer of funds shall be made to the Georgia 
Hazardous Waste Management Authority from the principal of the 
hazardous waste trust fund equal to the average transfer for the three 
preceding years. Such transferred funds are to be administered by the 
chief administrative officer of the Georgia Hazardous Waste Manage- 
ment Authority to fund source reduction and project activities as set 
forth in Article 4 of this chapter and in accordance with the policies of 
the board. 

(c) The director may require the demonstration of financial responsi- 
bility as a condition of an order requiring corrective action for the re- 
lease of hazardous wastes, hazardous constituents, or hazardous sub- 
stances. 

(d) If the director determines that corrective action has not been car- 
ried out as required by a condition of an order of the director to the 
reasonable satisfaction of the director, the director may implement the 
applicable financial responsibility instruments. The proceeds from any 
applicable financial responsibility instruments shall be deposited in the 
hazardous waste trust fund. 

(e) In any case where a person is in bankruptcy, reorganization, or 
other arrangement pursuant to the federal Bankruptcy Code or where, 
with reasonable diligence, jurisdiction in any state court or any federal 
court cannot be obtained over a person likely to be solvent at the time of 
judgment, any claim arising from conduct for which evidence of finan- 
cial responsibility must be provided under this Code section may be 
asserted directly against the guarantor providing such evidence of finan- 
cial responsibility. In the case of any action pursuant to this subsection, 
such guarantor shall be entitled to invoke all rights and defenses which 
would have been available to the person if any action had been brought 
against the owner or operator by the claimant and which would have 
been available to the guarantor if an action had been brought against the 
guarantor by the owner or operator. 

(f) The total liability of any guarantor shall be limited to the aggregate 
amount which the guarantor has provided as evidence of financial re- 
sponsibility to the owner or operator under this Code section. Nothing in 
this subsection shall be construed to limit any other state or federal 
statutory, contractual, or common-law liability of a guarantor to a person 
including, but not limited to, the liability of such guarantor for bad faith 
either in negotiating or in failing to negotiate the settlement of any 
claim. Nothing in this subsection shall be construed to diminish the 
liability of any person under Section 107 or 111 of the federal Compre- 
hensive Environmental Response, Compensation, and Liability Act of 
1980, as amended, or any other applicable law. (Code 1981, Q 12-8-95, 
enacted by Ga. L. 1992, p. 2234, § 5.) 
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12-8-95.1. Hazardous waste management fees and Jxtzardous sub- 
stance reporting fees. 

(a) The division is authorized and directed to charge and collect the 
fees for hazardous waste management activities and hazardous substance 
reporting fees as provided in this subsection. As used in this Code sec- 
tion, the term “hazardous waste” shall not include any material excluded 
by 40 CFR Part 261 of the Code of Federal Regulations. Every large 
quantity generator and every small quantity generator shall pay the 
greater of $100.00 per calendar year or the total of the hazardous waste 
management fees, and every person who is required to report pursuant 
to Section 3 12 or 3 13 of Title III of the federal Super-fund Amendments 
and Reauthorization Act of 1986 shall pay the annual hazardous sub- 
stance reporting fees, imposed as follows: 

(1) Every large quantity generator of hazardous waste shall pay an 
annual fee of $20.00 per ton for hazardous waste shipped off site for 
disposal or incineration, $16.00 per ton for hazardous waste shipped 
off site for treatment or storage, $2.00 per ton for hazardous waste 
shipped off site for recycling or reuse, and, beginning January 1, 
1995, $9.00 per ton for hazardous waste shipped off site for treatment 
by being burned for energy recovery in accordance with rules and 
regulations promulgated pursuant to Part 1 of this article; provided, 
however, that no large quantity generator shall be liable for off-site 
hazardous waste management fees exceeding $75,000.00 in any calen- 
dar year. In no event shall any person be liable for an off-site hazard- 
ous waste management fee on any hazardous waste for which an off- 
site hazardous waste management fee has previously been paid; 

(2) Every large quantity generator of hazardous waste shah pay an 
annual fee of $10.00 per ton for hazardous waste disposed of or incin- 
erated on site, $4.00 per ton for hazardous waste treated or stored on 
site, $1.00 per ton for hazardous waste reused or recycled on site, and, 
beginning January 1, 1995, $2.50 per ton for hazardous waste treated 

on site by being burned for energy recovery in accordance with rules 
and regulations promulgated pursuant to Part 1 of this article; pro- 
vided, however, that no large quantity generator shall be liable for on- 
site hazardous waste management fees for disposal or incineration, 
treatment or storage, recycling or reuse, or treatment by burning for 
energy recovery in any calendar year exceeding the following amounts 
and according to the following schedule: 

(A) Twenty-five thousand dollars for such payments due on July 
1, 1993, and on July 1, 1994; 
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(B) Fifty thousand dollars for such payments, excluding pay- 
ments for the on-site treatment of waste water which is a hazardous 
waste, due on July 1, 1995, and on July 1, 1996; 

(C) Seventy-five thousand dollars for such payments, excluding 
payments for the on-site treatment of waste water which is a hazard- 
ous waste, due on and after July 1, 1997; 

(D) One thousand five hundred dollars for waste water which is a 
hazardous waste which is treated on site for payments due on July 1, 
1995; 

(E) Three thousand dollars for waste water which is a hazardous 
waste treated on site for payments due on July 1, 1996; and 

(F) Seven thousand five hundred dollars for waste water which is 
a hazardous waste treated on site for payments due on and after 
July 1, 1997. 

For the purposes of this paragraph, a generator who generates waste 
water which is a hazardous waste shah not be required to count such 
hazardous waste in determinin g its status as a large quantity genera- 
tor, a small quantity generator, or a conditionally exempt small quan- 
tity generator. For the purposes of this paragraph, dilution of waste 
water that is a hazardous waste shall be considered treatment subject 
to the fees established by this paragraph. A large quantity generator 
which pays fees for the off-site management of hazardous waste under 
paragraph (1) of this subsection for a hazardous waste which was 
previously managed on site shall not pay the applicable on-site man- 
agement fee for that hazardous waste; 

(3) Every person who receives hazardous waste generated outside 
this state shall pay an annual fee of $20.00 per ton for hazardous waste 
disposed of or incinerated, $16.00 per ton for hazardous waste treated 
or stored, $2.00 per ton for hazardous waste that is recycled or reused, 
and, beginning January 1, 1995, $9.00 per ton for hazardous waste 
treated by being burned for energy recovery in accordance with rules 
and regulations promulgated pursuant to Part 1 of this articIe; pro- 
vided, however, that nd person shall be liable for importation fees 

exceeding $75,000.00 per out-of-state generator in any calendar year. 
In no case shall any person who receives hazardous waste from any 
person outside this state and who pays an importation fee on such 
waste pursuant to this paragraph be liable for the off-site hazardous 
waste management fees required by paragraph (1) of this subsection. 
Persons who receive hazardous waste generated outside this state are 
not required to pay the fees required by this paragraph for those 
wastes generated by conditionally exempt small quantity generators 
which are located outside this state. For the purposes of this para- 
graph, a “conditionally exempt small quantity generator" means a 

generator who generates 220 pounds or less of hazardous waste in one 
month, as provided by rules promulgated by the board in accordance 
with this article; 
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(4) Beginning July 1, 1994, each person who is required to report 
pursuant to Section 3 12 of Tide III of the federal Super-fund Amend- 
ments and Reauthorization Act of 1986 shall pay to the division an 
annual hazardous substance reporting fee of $500.00; and 

(5) Beginning July 1, 1994, each person who is required to report 
pursuant to Section 3 13 of Title III of the federal Super-fund Amend- 
ments and Reauthorization Act of 1986 shall pay to the division an 
annual hazardous substance reporting fee as follows: 

(A) Five hundred dollars for each facility for which a report is 
filed for calendar year 1994; 

(B) One thousand dollars for each facility for which a report is 
filed for calendar year 1995; and 

(C) One thousand five hundred dollars for each facility for which 
a report is fded for calendar year 1996 and each calendar year 
thereafter. 

(b) AlI hazardous waste and hazardous substance fees required by 
subsection (a) of this Code section shall be paid to the division for trans- 
fer into the state treasury to the credit of the general fund. The division 
shall collect such fees until the unencumbered principal balance of the 
hazardous waste trust fund equals or exceeds $25 million, at which time 
no hazardous waste or hazardous substance fees shall be levied until the 
balance in that fund is less than or equal to an unencumbered balance of 
$12.5 million, in which case the levy and collection of hazardous waste 
fees shall resume at the beginning of the next calendar year following 
the year in which such unencumbered balance occurs. The director shall 
provide written notice to all large quantity generators and hazardous 
waste treatment, storage, and disposal facilities and all persons who are 
required to report pursuant to Sections 312 and 313 of Title III of the 
federal Superfund Amendments and Reauthorization Act of I986 at 
such time as the director receives notice that the unencumbered princi- 

pal balance of the fund equals or exceeds $25 Milton or is equal to or 

less than $12.5 million. 

(c) All hazardous waste fees levied under this Code section shall be 
based on the amounts of hazardous waste managed or imported within 

the preceding calendar year. Such fees for the period July 1, 1992, 
through December 31, 1992, shall be paid to the division not later than 
July I, 1993. All subsequent hazardous waste fees shall be p&-l not later 

than the first day of July of each year for the preceding calendar year. 

(d) All hazardous substance fees levied under this Code section shall 
be based on the hazardous substances reported for the preceding den- 

dar year. All hazardous substance fees shall be paid not later than the 
first day of Jtdy of each year for the preceding calendar year. 
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(e) Persons who make payments of fees levied by this Code section 
later than 30 days after the due date specified in subsection (c) of this 
Code section shall pay a penalty of 15 percent of the balance due and 
shall pay interest on the unpaid balance at the rate imposed by law for 
delinquent taxes due to the state. Delinquent fees may be collected in a 
civil action instituted in the name of the director. In addition to the 15 
percent penalty and the interest that may be collected along with the 
delinquent fees as provided in this subsection, the director shall be enti- 
tled to collect all costs, including administrative costs, and legal expenses 
incurred by the state in connection with its collection efforts. 

(f) Hazardous waste which is generated by any of the following means 
is exempted from the fees required by this Code section: 

(1) Corrective action required by an order, permit, or approved 
closure plan issued pursuant to Part 1 of this article; 

(2) Voluntary corrective action required by any person in accor- 
dance with applicable laws and regulations; and 

(3) Response actions required under the federal Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, as 
amended. 

(g) The following persons shall not be required to pay the hazardous 
substance reporting fees required by this Code section: 

(1) Persons who report pursuant to Section 312 or 313 of Title III 
of the federal Superfund Amendments and Reauthorization Act of 
1986 only for substances not designated as regulated substances pur- 
suant to rules and regulations of the board; and 

(2) Persons who report pursuant to Section 3 12 or 3 13 of Title III 
of the federal Superfund Amendments and Reauthorization Act of 
1986 only for petroleum fuels, lubricants, and hydraulic fluids and 
components thereof that are designated as regulated substances pur- 
suant to rules and regulations of the board. 
(h) Unless fee requirements established in this Code section are reim- 

posed by the General Assembly, no such fees shall be levied after July 1, 
2003. (Code 1981, § 12-8-95.1, enacted by Ga. L. 1992, p. 2234, 9 5; Ga. 
L. 1993, p. 500, § 6; Ga. L. 1994, p. 483, § 5.) 

The 1993 amendment, effective April 5, The 1994 amendment, effective March 
1993. in paragraph (2) of subsection (a), 29, 1994, rewrote this Code section. 
added the final sentence; and, in para- 
graph (3) of subsection (a), added the last 
two sentences. 
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12-8-96. Corrective action upon release of hazardous wastes, hazard- 
ous constituents, or hazardous substances; notice; administra- 
tive consent order. 

(a) Whenever the director has reason to believe that there is or has 
been a release of hazardous wastes, hazardous constituents, or hazardous 
substances into the environment, regardless of the time at which release 
of such hazardous wastes, hazardous constituents, or hazardous sub- 
stances occurred, and has reason to believe that such release poses a 
danger to health or the environment, the director shall make a reason- 
able effort to identify each person who has contributed or who is contrib- 
uting to such a release. The director shall then notify each such person 
in writing of the opportunity to perform voluntarily corrective action in 
accordance with an administrative consent order entered into with the 
director within such period of time as may be specified by the director in 
written correspondence to the person. If the person fails or refuses to 
enter into an administrative consent order with the director within the 
period of time specified by the director, the director may issue an order 
directed to any such person. The order may direct that necessary correc- 
tive action be taken within a reasonable time to be prescribed in the 
order. 

(b) If a person fails to comply with such an order or if all necessary 
coxective action cannot be obtained from the responsible person or 
persons, the director may undertake corrective action utilizing funds 
from the hazardous waste trust fund. 

(c) The division or its corrective action contractors may enter upon 
the property of any person, at such time and in such manner as deemed 
necessary by the director, to effectuate the necessary corrective action to 
protect human health and the environment. 

(d) The State of Georgia and the hazardous waste trust fund are 
relieved from all liability for loss of business, damages, and taking of 
property associated with the corrective action. (Code 1981, § 12-8-96, 
enacted by Ga. L. 1992, p. 2234, § 5.) 

12-8-96.1. Liability for cleanup costs; punitive damages; action for 
recovery of costs and damages; ciaims for contribution. 

(a) Each and every person who contributed to a release of a hazardous 
waste, a hazardous constituent, or a hazardous substance shall be jointly, 
severally, and strictly liable to the State of Georgia for the reasonable 
costs of activities associated with the cleanup of environmental hazards, 
including legal expenses incurred by the state pursuant to subsection (a) 
of Code Section 12-8-96, as a result of the failure of such person to 
comply with an order issued by the director. The person may, in addi- 
tion, be liable for punitive damages in an amount at least equal to the 
costs incurred by the state and not more than three times the costs 
incurred by the state for activities associated with the cleanup of environ- 
mental hazards. Costs and damages incurred by the state may be recov- 
ered in a civil action instituted in the name of the director. All costs 
recovered by the state pursuant to this Code section shall be deposited 
into the hazardous waste trust fund. 
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(b) Any action for the recovery of costs and for punitive damages shall 
be commenced within six years of the date on which all costs have been 
incurred. 

(c) No person shall be liable for costs or damages pursuant to this 
Code section if he can show by a preponderance of the evidence that the 
release of a hazardous waste, a hazardous constituent, or a hazardous 
substance was caused solely by: 

(1) An act of Cod; 

(2) An act of war; 

(3) An act or omission of a third party other than an employee or 
agent of the person or other than one whose act or omission occurs in 
connection with a contractual relationship, existing directly or indi- 
rectly, with the person, if the person establishes by a preponderance of 
the evidence that: 

(A) He had no relationship with the third party nor exercised any 
control over activities of the third party; and 

(B) He took precautions against foreseeable acts or omissions of 
any such third party and the consequences that could foreseeably 
result from such acts or omissions; or 

(4) Any combination of paragraph (I), (2), or (3) of this subsection. 

(d) (1) For purposes of paragraph (3) of subsection (c) of this Code 
section, a contractual relationship may be conclusively established by, 
but not limited to, land contracts, deeds, or other instruments trans- 
ferring title or possession, unless the real property on which the dis- 
posal or release of hazardous wastes, hazardous constituents, or haz- 
ardous substances has occurred or is occurring was acquired by the 
person after the disposal or release of the hazardous wastes, hazard- 
ous constituents, or hazardous substances and one or more of the 
following circumstances are established by a preponderance of the 
evidence: 

(A) At the time the person acquired the site, the person did not 
know and had no reason to know that any hazardous waste, hazard- 
ous constituent, or hazardous substance had been disposed of or 
released at the site; 

(B) The person is a government entity which acquired the site by 
escheat, through any other involuntary transfer or acquisition, or 
through the exercise of eminent domain by purchase or condemna- 
tion; or 

(C) The person acquired the site by inheritance or bequest 

and that one or more of the circumstances described in paragraph (I), 
(2), or (3) of subsection (c) of this Code section are applicable. 
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(2) To establish that the person had no reason to know as provided 
in subparagraph (A) of paragraph (1) of this subsection, the person 
must have undertaken, at the time of acquisition, all appropriate in- 
quiries into the previous ownership and uses of the property consis- 
tent with good commercial or customary practice in an effort to mini- 
mize liability. For purposes of the preceding sentence, the fmder of 
fact shall take into account any specialized knowledge or experience 
on the part of the person, the relationship of the purchase price to the 
value of the property if uncontaminated, commonly known or reason- 
ably ascertainable information about the property, the obviousness of 
the presence or likely presence of contamination at the property, and 
the ability to detect such contamination by appropriate inspection. 

(3) Nothing in this subsection shall diminish the liability of any pre- 
vious owner of such property who would otherwise be liable under this 
part. Notwithstanding this paragraph, if a person obtained actual 
knowledge of the disposal or release of a hazardous waste, hazardous 
constituent, or hazardous substance at the site when the person owned 
the real property and then subsequently transferred ownership of the 
property to another person without disclosing such knowledge, the 
person so transferring the property shall be treated as liable under 
subsection (a) of this Code section, and no defense under subsection 
(c) of this Code section shall be available to such person. Nothing in 
this subsection shall affect the liability under this part of a person who, 
by any act or omission, causes or contributes to the disposai or release 
of a hazardous waste, a hazardous constituent, or a hazardous sub- 
stance which is the subject of the action relating to the site. 

(e) During or following the undertaking of any corrective action, any 
person may seek contribution from any other person who has contrib- 
uted or is contributing to any release of a hazardous waste, a hazardous 
constituent, or a hazardous substance. Such claims for contribution shall 
be governed by the law of this state. In resolving contribution claims, the 
court may allocate costs among liable parties using such equitable factors 
as the court determines to be appropriate. In any action filed by the 
director for the recovery of costs and damages pursuant to this Code 
section, any third-party claim for contribution may, upon the motion of 
the director, be severed and maintained as a separate action. 

(Q A person who has voluntarily agreed to perform corrective action 
pursuant to an administrative consent order with the director shall not 
be liable for claims for contribution regarding matters addressed in the 
administrative consent order. Such administrative consent order does 
not discharge any other person who has contributed or is contributing to 
a release of hazardous wastes, hazardous constituents, or hazardous sub- 
stances unless the terms of the administrative consent order so provide. 
and the other persons remain liable for any corrective action deemed 
necessary by the director but not agreed to in the administrative consent 
order. (Code 1981, § 12-8-96.1, enacted by Ga. L. 1992, p. 2234, 9 5; 
Ga. L. 1993, p 500, 0 7.) 

The 1993 amendment, effective April 5, Code Section 28-9-5, in 1994, near the 
1993, in the second sentence in subsection middle of paragraph (1) of subsection (d), 
(a), substituted “The person may” for “consdtuents” was substituted for 
“The person shall”; and, in subsection (e), “consritutents” at the first occurrence of 
added the final sentence. that term. 

Code Commission notes. - Pursuant to 
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12-8-96.2. Limitation of liability of corrective action contractors. 

(a) No corrective action contractor engaged in activities associated 
with the cleanup of environmental hazards created by -others shah be 
liable for any damages arising from the release of a hazardous waste, 
hazardous constituent, or hazardous substance resulting from such activ- 
ity in an amount greater than $1 million to any one person or 33 million 
to all persons for a single occurrence. The limitation of liability of this 
Code section shall not: 

(1) Affect any right of indemnification which such person has, or 
may acquire by contract, against any other person who is liable for 
creating an environmental hazard; or 

(2) Apply to persons who intentionally, wantonly, or willfully violate 
federal or state regulations in the cleanup process. 

(b) For purposes of Code Section 12-8-96.1 and this Code section, the 
phrase “activities associated with the cleanup of environmental hazards” 
shall mean activities including investigation, evaluation, planning, de- 
sign, engineering, removal, construction, and ancillary services which 
are carried out to abate or cleanup a hazardous waste, hazardous constit- 
uent, or hazardous substance. 

(c) Nothing contained in this Code section shall be construed to be a 
waiver of the sovereign immunity of this state or of any agency or politi- 
cal subdivision of this state. (Code 1981, Q 12-8-96.2, enacted by Ga. L. 
1992, p. 2234, 0 5.) 

12-8-97. Hazardous site inventory. 

(a) Beginning on July 1, 1994, the division shall compile and update 
as necessary an inventory of all known or suspected sites where hazard- 
ous wastes, hazardous constituents, or hazardous substances have been 
disposed of or released in quantities deemed reportable by rules or 
regulations of the board. At least annually, beginning July 1, 1994, the 
division shall send a copy of the inventory with the sites listed by county 
to the clerk of each superior court of the state, who shall place and 
maintain the most current copy of the inventory in the room or rooms in 
which the deed records of the county are kept. This inventory shall be 
called the hazardous site inventory. The inventory shall include: 

(1) The name of the property or another description identifying the 
site; 

(2) The location of the site; 

(3) The name of the owner of the site at the time of the site’s 
inclusion in the inventory; 

(4) A general description of the type and quantity of hazardous 
wastes, hazardous constituents, or hazardous substances known or sus- 
pected to be at the site; 
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(5) A general description of possible or known threats to human 
health or the environment posed by the site; 

(6) The status of any cleanup activities conducted by any person; 

(7) A relative priority for cleanup; 

(8) If a site is determined, in accordance with rules and regulations 
promulgated by the board, to require corrective action, a designation 
that corrective action is needed and a summary of needed actions; 

(9) If a site is considered not capable of posing or is no longer 
posing an environmental or human health hazard, a designation that 
no further action is required; and 

(10) The status of any actions contesting a determination that cor- 
rective action is needed. 

The division shall also publish annually a report of the fees collected and 
the funds appropriated to the hazardous waste trust fund and an ac- 
counting of all disbursements from such trust fund. 

(b) After July 1, 1993, the property owner of any site listed on the 
inventory which is designated as having a known release and which is 
designated as needing corrective action shall include the following notice 
in any deed, mortgage, deed to secure debt, 1ease;rental agreement, or 
other instrument given or caused to be given by the property owner 
which creates an interest in or grants .a use of the property: 

“This property has been listed on the state’s hazardous site inventory 
and has been designated as needing corrective action due to the pres- 
ence of hazardous wastes, hazardous constituents, or hazardous sub- 
stances regulated under state law. Contact the property owner or the 
Georgia Environmental Protection Division for further information 
concerning this property. This notice is provided in compliance with 
the Georgia Hazardous Site Response Act.” 

(c) After July 1, 1993, each property owner who owns a site listed on 
the inventory which is designated as having a known release and which is 
designated as needing corrective action shall cause to be prepared an 
affidavit of such fact in recordable form as set forth in subsection (c) of 
Code Section M-2-20 and shall file such affidavit with the clerk of the 
superior court of each county in which the real property or any part 
thereof lies. Such affidavit shall be recorded in the clerk’s deed records 
pursuant to Code Section 44-2-20. Such affidavit shall include a state- 
ment that the property has been listed on the state’s hazardous site 
inventory and has been designated as needing corrective action due to 
the presence of hazardous wastes, hazardous constituents, or hazardous 
substances regulated under state law. Such affidavit shall be filed with 
the clerk within 45 days after receipt of notice by the property owner 
that the director has designated the property as needing corrective ac- 
tion; provided, however, that neither the affidavit required by this sub- 
section or the notice required by subsection (b) of this Code section shall 
be required until any contest under subsection (I) of this Code section 
has been resolved adversely to the property owner. 
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(d) After July 1, 1993, each property owner who owns real property 
upon which hazardous wastes, hazardous constituents, or hazardous sub- 
stances have been &posed of or released in amounts exceeding report- 
able quantities shall, within 30 days of receipt of knowledge by the prop 
erty owner of the release or disposal, notify the division in writing on 
such forms as may be provided by the director. This notification shall 
include the location, type, quantity, and date of such disposal or release, 
if known, and a summary of actions taken to investigate, clean up, or 
remediate the site. Such notification shall include a quadrangle map 
prepared in accordance with the National Ocean Survey/National Geo- 
detic Survey or a Georgia Coordinate System pursuant to Article 2 of 
Chapter 4 of Title 44 that clearly indicates the location of the disposal or 
release; provided, however, that any property owner that has notified 
the United States Environmental Protection Agency under Section 
103(c) of the federal Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980. as amended- rngv satisfv this notifi- 
cation requirement by submitting a copy of the 103(c) notice together 
with such quadrangle map. 

(e) The provisions of this Code section shall not be applicable to emis- 
sions regulated under Article 1 of Chapter 9 of this tide, “The Georgia 
Air Quality Act,” point source discharges regulated under Article 2 of 
Chapter 5 of this title, the “Georgia Water Quality Control Act,” or sites 
regulated solely by Chapter 13 of this title, the “Georgia Underground 
Storage Tank Act,” or substances regulated under Chapter 12 of this 
title, the “Georgia Asbestos Safety Act.” 

(f) The director shall provide a property owner with written notice of 
any determination to designate property as needing corrective action, 
including a statement concerning the requirements of subsections (b) 
and (c) of this Code section. The requirements of subsections (b) and (c) 
of this Code section shall be stayed by the filing of a petition for a 
hearing in accordance with Code Section 12-8-73 within 30 days of the 
issuance of the director’s written notice of the director’s determination to 
designate nronertv as needing corrective action. (Code 1981. 3 12-8-97. 
enacted by Ga. L.. 1992, p. 2234, § 
1993, p. 500, § 8.) 

The 1993 amendments. - The first 
1993 amendment, effective March 22, 
1993, part of an Act to correct errors and 
omissions in the Code, in subsection (e), 
inserted “Article 1 of’ and substituted 
“‘The Georgia Air Quality Act,‘” for “the 
‘Georgia Air Quality Act of 1978,“‘. The 

5; Ga. L. 1993, p. 91, 0 12; Ga. LI 

second 1993 amendment, effective April 5, 
1993, rewrote this Code section. 

Cede Commission notes. - Pursuant to 
Code Section 28-9-5, in 1993, “dean up” 
was substituted for “cleanup” in the second 
sentence in subsection (d). 
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